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S SHRIKE -St I" ft o T« $ «m«»lt*ft e» VI: ^> 

fil7;^^-> % feil7;V3^>'7);^f-;K fti7;^;^JK fifty^n7^ 

ai|iE#2 005-3029045 



2 0 0 4 - 3 0 7 9 4 8 



^-v: 22/ 



li t little *> * V ««M»t ***** .t * 1 B»MW«MW 

bteitria train?**" 

(ID (Hi) 5??2£SS 

|i fe *vUI ™«k» *«, j**- »*j ™«« 

-tkSw tS «aawH*» (aids) , 



ffl|E#2 005-3029045 



II 2 0 0 4 - 3 0 7 9 4 8 ^-V : 23/ 



s /- ib£-q& (in) 4fctt*o*a^Wfc&P&3*Laifcfc tt > fctittff. MRf^'ffi 

\iVs.^ (id % ttz\i^i^h(Dmmmm^%^^^^^ ^tfzu&mm 
tt- it&m (in) ztz\$^<Dm^mz.w^fcz>m±, fcz-fcit&nm-mtnw 

$ frl h o 

Ali (ID ©I^(^^«t^o ft#W (in) tttt^W (ID 

&33 VXT^lMk&'ZnhtiZtt&m IMz-mt&m (Il-a) , ffc^t/ (Il-b) #] 
{±% -f|5>ffc^ (II) <a|&Hi::^£ft.fcWfc#W^$*L*»*fc**^ tt±-tL^ 

[#!)x.ti\ -fuT?T'C7- 7)^-7°^ • -i y • ir-Jf-y? • v>-k->* US (Pr 
otective' Groups in Organic Synthesis, the third edition) . ^V-V (T. W. Green 
e) , 7yf (Peter G. M. Wuts) ^ v a > • V J V - • T > K • ^ • ^ ^ 3 - * 
Wt^ K (John Wiley & Sons Inc.) (199JMP) ] k »= * *> 

[0121] 

(ID ^ ttx.tf. ITOlMl-15CJ:otIltil»o 
[0 12 2] 



mtE#2 005-3029045 
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^-v : 24/ 



UK 9 1 ] 



(V) 



H-t-n^r 31 



(VI) 



d29. 



,D Xfl 1 



(ll-a) R 30 



IS2 



N -f" 184 



X*I3 

,31 



s)OH 



r 29 n; 



3 ' TXJ> 

(ll-O) R 30 



(ll-b) 



R^ z , 

r32 t R-rTy R32 

G TX^ 

(VII) R 30 



(ll-d) 
R 39 COCl (VIII) 

(R 39 CO) 2 0(|X) 




R N 



~V~R 



(Il-e) 



,31 



i . ,R N. 

G' 



Y z v-r 3: 



(ll-f) R 30 



°, R 3 \ R 32 ^tfZ 1 t±-€-tL-r^|BtIW|*-e*^>] 

<fc#W (H-b) li, (H-a) -78-100 2~4S*O«^BU:10 

h*^, ^^^^79^ (THF) ; l. 4- 

N,N-^f^;VA75 K (DMF) , N, N-v^ * *7 (D MA . 7 

X JfrU> (II-c) ti, ft** (H-a) £v«*. 0 TC*?»«ffl-f ***©»Jft«>«^*K 

V -> ;v r < > mtt t fc »±N. o- ( h u * ;v v y ;v) K n * v ;v y 5 y fc l -48th- n 

V^nt>7 5 K (LDA) , # V * Atert-v/ h K, ^f^*****'* 
U-y7ft->^n[5.4.0]-7-r/^> (DBU) > J * 

Ltit fj£(fii'jy>, ^nn^'A ^n*;vA, Hia'fL^. v^n 

miHf 2005-3029045 
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^-v: 25/ 



ux.?y, s<W>, h)Px>, ^vW, yifJU-t*, THF, 1,4-^*3^ D 
MF, DMA, i^y-JK -7°n/NV-;v, fjt^SMS 

184 

fc&m (II-b) ^||^ 0 0 C^^«Mi-^«0^*coF B Tc7)M, &ZL< (±0-100 
°C-C\ l^fi^T^Sfli^S^T, l^M^^^:ii*J*> ftJ t< ttl~10if 
7l -;Vij yfjv KM~48lMR)&£«- ^ (VII) *^)St5ifc 

[0126] 

MtLtli, ^Jxlfh'Jxf;V7rA yW^t>xf;P7rA LDA, * U <y 
tz {±DBU£ ffl v> £ £ t § & o 

n^>, ^>~tf>, f^x>, ^vV^, >?ji^-;vji--r;v> THF, 1,4-v^^ >, D 
MF, DMA, T-fe h- h V JV, W^f"^, ^ftfcOil^aiFiSMffcJBV** i t^l, «f£ 

XfM5 

(vii) i~5^EOTK*#ia^Ti/i(±i^s^^«fya^^m, ^ 

^riHiotMl (H-d) ^t^-H s fUo 
10 12 7] 

^ 8MfcG&, 'J>K7-B^ n'^A, -y^;K ;vr- 

WfcLTii, THF, l,4-v*^>, ^ - > x 

DMF, DMA, ^>-t?>, ^~>V>, T-feh~h<J;K ^ti^O?||^«^ 

tt<£%f (VII) l~5«,JEW7Xm#H^T, $>2>^l±l£M;frb±M®m<0*?m 

^i7>^x^A^t<liliF7y«T> M^a^^l^i^flibWftT, 0 

*t2>£tK£*)ft&®} (H-e) SrSlafii-SCifc^-e^So 
[0 12 8] 

mmtLxi±, mutt'*? v^^-m.m, ^mt^ s Jf?^-mm, ^v^a-t^ 

* mmtLXli^ ^Ix.if^^y-;v, THF, l,4-^**^>, y*h**/.x 

DMF, DMA, ^>-tf>, h;V^>, ^r->V>, T-feV-hV;K ^tt^Ofl^W^ 

XfI7 

(n-f) ^% (ii-d) *mn*> iit#«iit> §ftu<i±i~ioa 

S<7>:£3&##T\ l^fi^T^tfiJM, flKtii-ioaio (VIII) ifcfc (ix) to 
°C ^ & «J3 i" S * ^ W Iff t< t±M^^ ^ 120 °C T?10#H <b 48Bf F^H K 

BZit 2> Z. t bz £ ^T&m~T & ^ t&X~% Z> <> 
[0 12 9] 

Matlt h 'Jxf;V7 5 >, yMV7'nt°;i/xfjV7 5>> LDA, 7J U <7 

*v K, tfVv^, N-^ ^;V^;W* V »'JvA, DBU, t^tiSfe^n 

tBIE# 2005-3029045 
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^-s> : 26/ 



[0 13 0] 

illtLttt, Wi!Jy^nn^^>, ^nn*w, THF, 1,4-^^^-9- >\ h 
dfyx^y, DMF\ DMA. T^f-bU^ S£@|P^;V\ 

[0131] 
[ft 9 2 ] 




[0 13 2] 

(5^, R 4 °{±f&^T^^;V^^^L, R* 7a Xll f R* 7b t±-€-tL-rfLmiBR lla 3lO e R llb fcRiai 
■CJfelJ, R 2J \ R 30 , R 31 R 32 , DXO'ZMi-e-tLWfflriBfclSIil-C**) 
IP@8 

(XI) f±, •fb^-tJ (X) £*#»>=K l^*^^3fl*Ji, »SL<*±l~10£*tf> 
^n^^fcgijt, ^l^S^<b;*:MS!):I\ ffi L < (il-lOSfi^il*^^/* 

jfit< (±0-100 "c-e io5-m*»e>48i*MRjS$*s - fc kj: ot^j&i-s - fca*-e£ * 

o 

[0133] 

^ny>MtL-CI±, $Ix.i£3«7*. A*. N-3-K**W5 K (NIS) , N 

-yn^^y^ K (NBS) . N-^nnx^y^ K (NCS) , l,2-y3-Fx^>, -f 

f^yW^^A^nU', ^k^-TK l,2-y7*n*-l, 1,2,2- -f h 

**T § > fflL< (±NBS i J±NCS£ JS Sit § * o 
[0 13 4] 

^ItLTtt, ^!)x.5fvM V7°nt°;VT< LDA, ^AyM V "/n fc?;V T 5 h\ 
th'J^A-/MV 7°n t°;V75 h\ * y A tert-y b*->K, v^'^y^A, t h'J^ 
A. 'Jf^A, *y^A % ■/f^Uf^A, sec-^f-^y f-tf A, tert-7^;vy A 

[0 13 5] 

7y*«iJ:Ltlt 00*. If a. « -T V ?*fn - h y ;K 7x-;v7^f'J7 

ffifiE#2 005-3029045 
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^-i? : 27/ 



s^jVAi ttEg«tffc£fc3R * ffl ^ * - k g * 0 

X f4% (II-E) li. (XI) tBSBlS^SBmo****:^*^^^^^ 

X fb^ (H-h) tt, ft** (H-g) ^Ml^i^^W^^^ 
X ft^» (II-i) »i- ft** HI-h) l«**6«M««Wt 0-100 

, - ,*-Trf.i!,n -^jv THF l 4-v*^^>. DMF, DMA, v^ 7 

5»«»*ffl** - ***** »* L < ttMFMv,* i *. 

(XIII) tt, *** CH-i) ***** f^^/if ^00 S*t* 

X <K* (XIV) ^ <fc** (XIII) «ill^»^^t^i:^^t^ 
X ® 15 m«E#2 005-3029045 
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^-v : 28/ 



<t*W (H-k) 14, ft#*> di-i) 1S**&**Mk. »*l< *i-3J 

"b^Uli, mi^yrA '^nn^v u 

[0141] 
9 3 ] 

* 31 1 R v-z 1 

, V Z V r32 R 21a R 21b NH , 1a ff R 29 " 




29 / <y-R" R 21a R z1D NH o21a J R 29 N 7 
, r .-^ (XVa) Y^**! TV, 

(xvi) R 30 OH) r3 ° 



R O 

(ii-g) R3 ° 

( ^ 1 ^21 2 a^ R 21b N R 29 n R 30^ R 3 1 ^ R 3 2 ^ R 4 0 {J Jg- tL-FtL^fB HiH?* * ) 

X f b ^ (XVI) ^ (H- g ) ***** 0 ^"^,^3 

«^LT(±, thf. v^W-^K 

/_T j;^n^^ ';?nnxrA b;vo.^ *vw. *f^f° 

X SS% (xvi) « L<t±1 ^ 20 f*?^"C 

fltfWfc -10-100 °C. Jff*L<«iM^10*H^fe24l*HRJS*«C:fcKJ:oTfflS 

mfE#2 005-3029045 
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[0 14 4] 

>\ N-y-^;i^;v*y fiteol«f^lv^^, ifciiv^nn^rA * n 
n^-A, «=^.x^;k THF, l,4-v^^r^> N DMF, DMA, T-trh^hV;v, ^>-tf>, 

[0 14 5] 

-iomm^m.m^T, mmfrb±mm, l< m-iommoft&m (xv a ) - 

, L< ti30^|!g^£>2B#p ( g > Kj££-£&.r CictMlj (II-l) Sr^fS^t^ 
[0 14 6] 

iltLTIi, WitfyxfiVx-riK THF, DMF, DMA, DMSO, ^ 

, *nn*;wA, Ggia^^^fflv^d t&X&Z> 0 
[0 14 7] 

(ii-i) ^^wk^x^mzK&^fezm^xftvztkx^&o 
-ftzfr%, it^m (xvi) o.5~iomm<DM&%mi±T, 1-10^*0^% (x 

Va) 0-50 °Ct:\ 10^^^f>70B#^^j£;$^^ £ t oTft^% (II-l) ^J&i" 

fti-^rijt LTii, if 1, 3-yy 7 DA^r yjv* jv^y- ^ 5 k n i_[3_(->-^ ?-/u T 5 j 
) "f n tf ;u] -3-^ ;v * ;v sj? v ^ ^ K^@m (EDC) , 1- [3- ( V * ^- )V r < y ) 7 n if -3 
5 Kg^l V X ^ P > *; > (EDC V V >) ^tfmfbKZ „ EDC V v 
[rh7AKO l^-X (Tetrahedron Letters) 34^, 7685W (199 

3^) ] mm.<D-%mxmm-f & z t&x&%> 0 

[0 14 8] 

mmtLXii, M^i^-x^^-T^K THF, l,4-i?**y->^ DMF, DMA, DMS0, ^ 
>-fr>, ^yuy, T^hxfij;^ WeWt^J^^ tfVv>, vy-nn^> 

N-t Kn^y:ii<i^ 5 K, 3,4-^t: Kn_3-t Kn^y-4-^^ 7-1 2 
>; Tv>, l-hKnJry^yyf'J7v-;vf, 0* L<t±l-t Kn^y^ 

[0 14 9] 



tbiiE#2 005-3029045 
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30/ 



lit 9 4 ] 



R 



,31 




peg 

,N^ N 181 

' ,30 




( ^ 1 ^21 0 a^ R 21b^ R 29^ R 30^ R 3 1 ^ R 3 2 {± ^^Wffl SB * & ) 

X fS» (11-m) tt, ft** (II-h) «T»3ftfe20Xei5fcn*a:R*B»=:fti-ifc^J: 

[0151] 
[ft 9 5 1 



r iso § (xvii) r 30 



R 40 O 



6 (U-la) 



,47a 




R 47a R 47b NH 
(XV) 

H (||-n) R J 

^^,^2 9 R 3 0^ R 31^ R 32^ R 40^ R 4 7 a % R 47b £ y^l ^ fl^tftftft ± RUT?* * ) 

X S^ (xvii) i±, M»3oxfii7K!dtt:#e>*L*«^» (n-ia) *»6ife3*>I 

X 1S^ (ii-n) <t*» (xvii) zmMm^m7t®m*£LBM-t-tztKz<> 

[0 15 3] 



fcttlE# 2005-3029045 
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m 9 6 ] 




R 31 



h 2 n x xX 



• Y=A (R 39 CO) 2 0 (IX) 
i N — *- 



(XX) R 30 



1 R29 4 ^ R 30^ R 31^ R 32^ R 39^ jj^ fl^l ^ fr^tLflT gfi fc [Wj j|T * & ) 

(XIX) tt. flyJROft** (XVIII) *US5151435e*^fe4'fctt**i.tUlt/S 

t-#-f £ t k <t o -c^-js-* & - § * o 

[0155] 

(III), t^IV^it^t^o 

(xx) (xix) ^m^mi<oj:m5tmm^K^Kit-r^tK^o 

(II-o) it. it^ (XX) SrftjtfeloxeTkRI^SJS^-t-fc^^^^B 
[0 15 7] 



^ IS 2 3 
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Ht 9 7 ] 



R 31 

R N. 



(xx) k» <"- p > R 



.N 

,30 



R 42 OCOCI (Villa) 29 V Z V R 
(R 42 OCO) 2 0 (IXa) HN4 I ' 



"> " ,N W,N^-' 

Xfi2 5 (U . q) r3 o 



[0 15 8] r-iJfc^*. ft p2 9 R30 R 31 R 3 2 T^Z 1 J± tL 

Will IB t EMre**) 

M&8 

[ft 9 8 ] 

R 31 R 17 S0 2 CI (XXII) R ^ z i 

r29n v4 jr^^xxu^ r 17 -VVS 



- (Il-qa) fe» (,, -° R 

XH26 ^ , xi/ - j, f +'Bai* w* l < tii-lO^*^^.^^^"^- 

<!:«* ai-r) it, WW, : *ai*"U*«x 



#fl 2004-307948 



: 33/ 



^ <b48i*iaiKJic? ot^t tf ? 7? # * o 

[0161] 

fihLTIJ, ff|jLlfh';xffl/7^, 5M V/nif/u.x?-/i,7 5 LDAs * V ? 
Atert-r h^y h\ t"'Jy> % N-^< ^;i/^E;v* >; >\ |fcflfc#';*A, DBU, **v»f±<f ba- 
ft (XXII) %tz\±^m (XXIII) tR/SL&V^*tetfi^ffl#$tL^M1±l^y> 
I^V^Ct^t^ fftL<l^'^f^T5>, * U >7 Atert-7 h*-> Kifcii 
v-f V7°a tf;vr 57^ f fl/#V^f l/^tfflv»i; Z> 0 
[0162] 

illtLtli, $Ix_i£vy-nn^*^ ^nn*;^, THF, 1, 4-v >^ h 
^yxn, DMF. DMA. JryVV, tfUv>, -r 

«Bt&9 

[0 16 3] 
{it 9 9 ] 

R 31 R 31 

V Z V-R 32 R 43 -D -» V Z V-R 32 



(XX) R 3° (ll-S) R 30 




[0164] 

* (rfr/'J^K) SrgtfcU R 29 , R 30 > R 3 \ R 32 , D&tFZ 1 tt * ivPiioKttB H 
13127 

jb^t/ (n-s) i±, (xx) Rzfimmfrbjzmm, l < &i~iom*<oit& 

m (XXIV) §1^, W»^e3S»W/^> ? ^i,ft^%.S.0 ; lSfi^^^:»J«:, 8F 
Kfc-Z^t&ztizi-oX&j&lr&zt&X^&o £<*>R#. 0.2~5^», SftLOilSi 

wM'jf^, m^^a, mfcuu iMfciFL sm«i#^i§M^£«i 

[0 16 5] 

*^7^/)x^>]^7y7A(II), -H*7(y7x-Jl/*77^)7xO-(r 
^];^-77A (II) f ^v>5 £ i:75 ? -e^, Sf £ L < li^-ffctf;*, (HJ7x^;v*77 
-f y) ^7y7A(II), ff^^ (h')7x-;V%X7r/) /^y'7A(0) */Sv>& 
d t § & 0 
[0 16 6] 

-f b T J -ff 1^-^7,-7 -f y, I V-tert-y*-3-)V*X y 4 >\ MJy^o^->ji'*7 7 
4 y, b , j7 l J;Kt7 7^f> 1 2,2-tf7y7xr.jV^X7 -f y" -1, 1-t^ "7 1,1' - 

SKlif , J-tert-"Tf L A'*^7W y, V V 7 l J;V*7>7'f >l:fflv^Ii^i^ 0 
[0 16 7] 
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^-v>: 34/ 



h v K\ *'J^/A tert-r h^ry h\ TKMJHb^ h'J^A, h U TK^'ft 'J ^ 
tflL<l±tfy^Axf^yp\ ^ SAtert- Kifcl±*U *Ater 
[0168] 

^It ttlt Wili^if^x-f^ THF, l,4-v^-^r^>. DMF N DMA, DMSO, ^ 

h;vx\>, ^yl/>, ^^nn^TA ^nn*;U, E3ttfllKf, 1,2-v^n 

n.x*> % T-feh— MJ/K 7 ° n /^y-;K /fv 

y n ^V-;K A^fyf ^v^i^^^, «? £ L < t±THF\ DMFtfc 

[0 16 9] 

Mb i o o ] 



R V-2 1 1 R 31 

s y V r29 ^ V r32 R 47a R 47b NH D 29 V"^L F 



R 2 V T R 29 nj 7~~ R R NH R^k? V R 

(Il-sa) R 30 (XXV) R 30 R "7b (|| t) " r30 

[0 17 0] 

[5£f, Miifi$ik l < ii*i«©r y -jut fcttssi<> l < lilpii^ffiiiii 

(rh7V;;V^i<) £§feU R 29 > R 30 , R 3 \ R 3 \ R 4( \ R 47 \ R 47 ^^ 1 ii^ti-T 
Xg28 

fb^tJ (XXV) «it*fe90Xg27t:J¥lCTWP > tL*'ffc#lft (Il-sa) fcjRit&SOXS 
19 fc ra«* KB :ti;±o S i § £ o 

X®29 

it^m (II-t) MU (XXV) **i&&5OXe20fc|BI«=fl:R{SK#-rifcCJ:or 

mat-mi 

[0171] 

Mb i o i ] 

R 31 1 R 31 

(Il-sa) R 30 (ll-u) R 30 

[0 17 2] 

R 29 , R 30 > R 3 \ R 3 \ R 4 \ i±^fr^timmtmmx"$>z>) 

XH30 

it&m (II-u) fis «&&9©Xe27C!|^TWfc*L*<fl;#J|fe (Il-sa) *S^tfel<7?X 
#12 H&fcaft i fc K J: o T^j£f £ i t § * 0 
Mfel2 

[0173] 



R 40 



ffifE# 2005-3029045 
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1 0 2 ] 



R 31 -i 

> 9 Vvi 



^ 29 V r32 

^ M- 



It V< 1 / \, *" A" M-N-Tf 



R 47a — N ' \ 




J^tf^V. R 3! n R 32^ R 4 7 a ^ R 4 7 b ^ ^ ^1 * tl f«E ^ RItftt? & * ) 

X l 3 ^ (ll-v) tt, <MH» (H-t) *Mlfeiol«2kW»ftB6Cfttc:tP*ot 

[0 17 5] 
[-ft 1 0 3] 

R 31 ff R V-Z. 

vy R - R -A R44b .r 29 nCV r32 

/V* (XXVI) R Y_Hjr V *i 

H 2 N-r} N^ N ^ X*M3 2 R 44b' N ^A_.N^ N 

^(XxT R 30 (,, - W) R3 ° 



*5v *ttv ^ THF, l,4-vW>, DMF. DMA. 

^^^^ 



[0 17 9] 
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[ftl 0 4] 



R^ / j R*^ ^ 



H2 V-Ci/ 113 3 (V ^- N -f N 



(XX) r30 (H-x) R 30 

[0 18 0] 

(5£*K neS:ti ? nf{i^iL^mrfBnaS.O f nb fcRiaiT*«9, R\ R 29 > R 30 ^ R 31 . R 32 &rTZ 

1 (± ti Witfrsa fc H n -e * & ) 

XfI33 

it^m (II-x) f±, (XX) Rtf-ffrg-* (XXVII) £MMa3<7)X;fM32t|W]«&R 

biz iot^SStJ: ti'uiJ, 

[0181] 
[ft 1 0 5 ] 



R 31 R 31 1 

R 29 K W , i R 29 y V R 47a R 47b NH 

(XV) 

N 



v,> n tJ^Cn x xfg r r < 




VlV ^-k/N-^ N 113 4 \-|-/ 'W^\/N^ XI 3 5 

R 40 CT^O (ll-wa) R 30 HO' (XXVIII) R 30 

R 31 R 31 1 

R 47a -N^o (ii-y) r 30 R 47a -i^ (H-z) R 30 

^47b R 47b 

[0 18 2] 

nkf±0~3C9g&£^bU R 2S \ R 3( \ R 3 \ R 32 > R 43 > R 47 \ tf^RXn 1 tt**i 

^timmbmm-?&&) 

X®34 

(XXVIII) t±. «3t*130Xg32tCi|tt"r#e)tL*<k#» (II-wa) Sr»3tte3<^ 
XHl6i KlBKttlr Zb i:iotW^ £ Z> 0 
Xff35 

(n-y) fi. -ftte* (xxviii) ztW-a-to (xv) £S^&3oxfli7tlW&R 

XS36 

ft-frW (II-z) t±, Ifc^lJ (Il-y) *«jSfel©I82fcR#4RiSC#titt:J:o-C 
[0 18 3] 

ffltt, »tB, ifevfK K*, ftffi, SUl^ ^o-7F77 7^feil!^WT 
[0 18 4] 

miiE# 2 005-3029045 
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^-v: 37/ 



tt&m (ID JkV (HI) <D i& £ ifstff Ltz^ i§s% tt&m (II) (III) <o±t^ 

Wfetua fciii-eoi *ft&-tti& x < , iTt-fb^ (ii) (in) «iifi<75im# 
e>^*fc*«, (ii) (in) ^li^iicsiiifciiKi, mttzam. 

£i,T, £1^~&153^ =£SS9it~J8v»fc (HI) ©Mfl^^t^ 

[0 18 51 




[0 18 6] 
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^-v : 38/ 



[*2] 




[0 18 7] 



mm 2005-3029045 
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^-v! 39/ 



[*3] 




[0 18 8] 
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40/ 



[*4] 




[0 18 9] 



ffifiE# 2005-3029045 



#11 2 0 0 4 - 3 0 



[*5] 




[0 19 0] 



•ffiiE# 2005-3029045 



mm 2004-307948 



H 3 ' 





CH 3 



N 



— R 



39 



CH 3 



37 



MS m/z403 (M+H) + 



38 



CI 




MS m/z419(M+H) + 



39 



MS m/z 385 (M+H) + 



40 



;/ V-O MS m/z 415 (M+H) 



41 




" CH 3 MS m/z 399 (M+H) + 



42 




MSm/z415(M+H) + 



43 



MS m/z 453 (M+H) + 




44 \ 



■Q H ' CHs MS m/z 457 (M+H) + 



45 




I A ^CH 3 MS m/z 429 (M+H) + 



[0191] 



M 2004-307948 ^- v : 43/ 



[&7] 




46 — CH 3 MS m/z 323 (M+H) + 



47 /^ 0 -CH 3 MS m/z 353 (M+H) + 



48 ^ CH 3 MS m/z 337 (M+H) + 




MS m/z 425 (M+H) + 



MS m/z 377 (M+H) + 



MS m/z 405 (M+H) + 



MS m/z 375 (M+H) + 



MS m/z 435 (M+H) + 



MS m/z 391 (M+H) + 



[0192] 
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^-v : 44/ 



^2^(3) 



H 3 < 



O 



H 




— R 



39 



°V'\-CH3 

' M 



CH 3 



mm 



55 MSm/z405(M+H) + 



56 



57 



// V-o 



MS m/z386 (M+H) + 



MS m/z429 (M+H) + 



58 



-<l 



MS m/z 349 (M+H) + 



59 



60 





CN 



MS m/z 443 (M+H) + 



MS m/z 410 (M+H) + 



[0 19 3] 



{±ifE# 2005-3029045 



Wm 2004-307948 



^-v: 45/ 



[*9] 

H 3 Q 

1 .N 



H H 



R 41 ' Y if 

O L l^\^N^ 



61 



CH 3 



— R' 



41 



ci. 




MS m/z 434 (M+H) + 



62 




MS m/z 400 (M+H) + 



63 



PH 3 



MS m/z 430 (M+H) + 



64 



65 



66 



67 



68 



-CH 3 



F F 





CN 





,N0 2 



V X 



MS m/z414(M+H) + 



MS m/z 468 (M+H) + 



MS m/z 425 (M+H) + 



MS m/z 450 (M+H) 



MS m/z 445 (M+H) + 



69 



10 19 4] 




MS m/z414(M+H) + 
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^-v : 46/ 



[S10] 

fg33K2) 



H 3 < 





CH 3 



.N 



-R 41 



CH 3 



70 



- CH3 MS m/z 352 (M+H) + 



71 




MS m/z 440 (M+H) + 



72 




MS m/z 406 (M+H) + 



73 



,CH 3 
CH 3 



MS m/z 366 (M+H) 4 



74 



"CH 3 MS m/z 408 (M+H) + 



75 



MS m/z 418 (M+H) 4 



[0 19 5] 
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^-v: 47/ 



mi 1] 



mm 



H 3 < 



O 



lb-fir^ 




' M 



— R 



42 



CH 3 



76 



-CH 3 MS m/z 339 (M+H) 4 



77 



CH 3 MS m/z 353 (M+H) 



78 



CH 3 



MS m/z 381 (M+H) + 



79 



h MS m/z 409 (M+H) + 



80 



^^>— CH 3 MS m/z 415 (M+H) + 



81 



CH 3 

-f-CH 3 

CH 3 



MS m/z 381 (M+H) 4 



[0 19 6] 



miE#2 005-3029045 



#11 2 0 0 4 - 3 0 7 9 4 8 



1*1 2] 



82 



3 Y"V- CH 3 



CH 2 



— R 



17 



~CH 3 MS m/z 401 (M+H) + 



83 



CH 3 

I MSm/z387(M+H) + 
^"CH 3 



84 




7 ^ 



MS m/z 421 (M+H) + 



85 



<^J^-OCH 3 MS m/z 451 (M+H) + 



86 



87 



88 



89 



90 



fy-F 

F F 






N0 2 



CI 



MS m/z 439 (M+H) + 



MS m/z 489 (M+H) 



MS m/z 471 (M+H) + 



MS m/z 466 (M+H) + 



MS m/z 490 (M+H) + 



[0 19 7] 




[S13] 



lb** 



91 



#11 2004-307948 



H 3 < 



o o 



H 




' M 



— R 



17 



CH 3 



F x F 

) L ~ f MS m/z 505 (M+H) + 



^-v: 49/ 



92 



93 




CH 3 

N ^CH 3 MS m/z 514 (M+H) + 




MS m/z 471 (M+H) + 



H 3 q 

94 <f V-CH 3 

> 

H 3 C 



95 



MS m/z 463 (M+H) + 



~CH 3 MS m/z 373 (M+H) + 



96 



" CH 3 MS m/z 435 (M+H) 4 



[0 19 8] 
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[«14] 




CH 3 



[0 19 9] 
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[$17] 




130 O-CM, 

[ 0 2 0 2] 
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[«18] 



3 49 





n 



^ XV--CH3 



N 



CH 3 



R 49 — 



132 



) / 
N HN 



133 H 3 C-N N— ^ 



134 



HN-< 



135 



-N HN 



[0 2 0 3] 
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^-v: 55/ 



mi 9] 

CH 3 



it-Srife R 49_ 



136 


o 

— K 


/ 

HN^ 
-/ O 


137 


H 3 C-N 


— ( o 


138 




O 


139 


o 

— N 


/ 

HN — ' 



[0 2 0 4] 
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#12004-307948 



^-v : 56/ 



m2 0] 




[0 2 0 5 ] 



mtm 2005-3029045 



8&m 2004-307948 



^-v : 57/ 




[0 2 0 6 ] 



005-3029045 



Sfrffi 2004-307948 



: 58/ 



[*2 2] 



H 3 Q 



»3i 




[0 2 0 7] 
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: 59/ 



[S2 3] 




[0 2 0 8] 
m2 4] 

CH 3 




CH 3 

o 



165 HN 





166 



7f y;V3iJ> (Lysophosphatidylcholine; LPC) *tfvSWe>tL-6 0 

mfflfc 2005-3029045 



#SI 2004-307948 



^-v : 60/ 



WWII : GPM&&1&&ftfcR + - 

WO03/087366|E*<7)^fe^mC-r, t: h GPR40T y * 4 MU<Dmm*K^ fco *Tjyt 

4«lli&*ffiV»*-i:K* I), hGPR4<0*j£?S1±£V*°-*- (*^^'>7i7-t 

JhGPR4W^iS^7^5 FpAGal9-GPR4 (2 ^ g : W003/087366) * 
*5 KpACREpluc (2 ^g; W003/087366) xvnn^^y a >fti:i ^ 6X10 
MOKJMGER8 (W003/087366) C**^U. *^JM6»**8 mLORPMI1640 • ITPSG% 
m C6mmol/LL-^V^> (r/efnyx>ttl) , 100 units/ml > ^ 

t*>nyx>ttS) , 100 M g/ml X^7'fv^y^ (r^bnyx« , 10 mm 
olAN-2-HKn^->xf;V^7y>-N' -2-x^>^^*>i (HEPES) {-tiJ^^T 

, 3 ^g/ml >f >^*U> (*^tt») . 5 f g/ml ^^^^1 
*t«) 5 mmol/L tf;Hf >gfe^ hVfA (-«*£«) , 125 nmol/L ffi-fe V 
Wwm) > lmg/ml (**?>f-f**«) *^trRPMI*» (H*«* 

] fc«»U C0 2 -f 37 tJ-e24I*IWl§*L7to J&*&, 

t^y'>S (7t^>I, 2.0 ^g/ml) , />^m^»B 300 ^g/ml) 

Si;yx^rr» (^-#9^ t-**SL 500 ^g/ml) *«&taU $ & K14B L c 

*sfe^K«s«M* (GPR4T^-t^mt^) ™l^ 0 mj&ntmm** ^7Xft>f 

v>S (7t3'>» 2 0 ugMl) > ^^7*nv^y^B 300 ^g/ml) RtJ< 

(^*?>f 500 ftg/ml) £^trRPMI1640- ITPSG«T^|tft L 

TOrLT 1 3>bn-^5^5 KpAGal9-nd (2 ^ g ; W003/087366) 

KpACREpluc (2 ^ g ; W003/087366) £ KJMGER8 |:^f AL> ( 

Wbtitzt hGPR40T-y-fe^« (»T ? * W ,«t±17 b^^^-^WI*^ 
J; ^GPR4£^ijH"£) ^afe7>-fW7x^S/^10 5 «ltt^ RjSm^lO nmol/L 
rfc* £17 0-^* b7yt-;v (17 £ -estradiol, i/^vtttl) t^ftfLfc 
iO^iMl ^mol/L^niU 37 T\ 5% C0 2 >f > * * - *J?6 J**^?* 

/'o Steady Glo Luciferase Assay System (PromegattSl) jfriKfcJnix.XEJD* 

#ltU hy^*^>> (Packard, Meriden, CT, USA) ^lffrWOl&ftiSrfllfcLfco 
[0 2 12] , __ 

JVffitimtWffiDm ? > (count per second) * <£> t (Cjfffi LfcB&M^* L.7i 
[0 2 13] 

mi] 

i&mm (%) = |i- H^n r X10 ° 



[0 2 14] 

B : 17 /? b9Vt- ^^.^IMt^^MyV & »ftnB#<7> 77 -7 > Mi 

c : i7/?-^* h7^t-;K5*i»o*f > 

[0 2 15] 



{±lfE# 2005-3029045 



mm 2004-307948 



61/ 



[$2 5] 

g8jg 

i 31 
24 34 
53 74 
81 77 
9 7 45 
98 37 
118 97 
143 97 
158 83 

[0216] , _ ^ J 

75lf^Oil1±BALB/cv^XH0.1» W7;V75 ^Mft:ifi|Ltl mg/mL LPC«m 

l< (±o 1% «r;v7'5 yymm mmmm o.i mL^^v^^LT, 6i$mm 

\zmm.ffi&*ft^> HURLfcBALFf o»*«««*ffFflfil-^o 0.5% ;* ?-;v-fe;vn - 
M («) K<b^53£fct;Mfc^81*!Ki«U LPC&^l^^^lOO mg/kg£*IP}£ 
4- L o * % tt^Mf^ \~ i± m^t^MM WLVft t> «5 £ j#$£ £ b 0 *f * 
ti, 01lXLfcBALF*Oii;|fflJ3am^gllJlfiL^WJ^S (Celltac « MEK-6158 ;j3 2tofcS 
ff) -ef|IJ^L^^> Cytospin 3 (Shandon, Inc., Pittsburgh, PA, USA) efiMffi U 

[0 2 17] 

Sm£0lW!S2H7F-f o 

l^'liMPSp^^^. 'fb^8m^-et±»'f^^^tn^^tLW47%, 42% 

7^ft$<^14BALB/c-7 ^ H0. 1% ^JfiUtT ;V/ < L fcl mg/mL LPC« 

t l< i±o 1% ^M.mT?vf< y?mm (mmtmm o.i mL^^«i*is#L-r, 6^Mt 

KWM^'HtV^ HIJlXL^BALFtf coSf^^^i^MLfCo 0.5% ^/v-fe^n-*;*. 
mm (?#») H<b^H8t tzlift&WlGOZMffiV, LPC^lB^liffKlO mgAg&^ni£ 

II!l|3lL7tBALF4'OM«^Si&«MJ^« (Celltac « MEK-6158 ; B«m 
HCm) "CajfeLifrSL Sft*ti**Cytospin 3 (Shandon, Inc., Pittsburgh, PA, USA) 

[0 2 18] 

is**ia3S.o f ia4^Ap"fo 

60%, 74% WWStLfeo 
*#&WfcW*>*Ea&»ai^ Sm^kLtft^fti (I) , (ID &L<li (III) , f 

miSE# 2005-3029045 



#SI 2004-307948 



^-v : 62/ 



[0219] 

(I) (II) &L<li (III) , S^l±-€-tLfeO*a#Wtw|^#StL*au±, M 
i***JVy^A, TV/*. ^'j^vHnn^A ^t^t7^5 >f ^^^^ 

-2) o 

^!» 2 (i)\ (id *>l<{* (in) . tfctt**L(b<o*a^«i^^#$^**^K^ 

[0 2 2 1 ] 

y a > ('H NMR) tt, #l*^^*^PI t±270 MHz^IJJte^ 

%]±.it^4 ^-yitm (APCI) ifclixv^hn77 p V-^*Wt^ (ESI) fcfflv^ -ti 
^^t>ftft^i^tlfM^o fc tt * tt * *L-PtLAPCI-MS £ i±ESI-MS t L T gS 

##fiji : i_|4-[3-(2-^f-;v-5,7-v^^;v^ 5 ^[4, 5-b] tf U v>-3--f ;v^^)^ 
v* /f ;v] ^ > v jv | tf ^ V v ^ -4- * ;v # > ft (-fk^WPl) 

^%16 (0.180 g, 0.334 mmol) (3 mL) Ci»t, 1 mol/L^Mt^ b 

U^AtKM (3 mL) *tnx.^ia^"C3.5^IWa#L^o ^M*«Et«L, 7fc£ 

QjghiMfcS^a-fcKJ: *Mfc#»Pl (0. 115 g, JR*68%) fcftfco 
ESI-MS: m/z 511 [M + H] + 

X H NMR (CDCl 3 )S(ppm): 1.31 (t, J = 7.5 Hz, 3H) , 1.90-2.17 (m, 4H) , 2.55 (s, 3H) 

2 60 (s 3H), 2.35-2.38 (m, 3H) , 2.83 (q, J = 7. 5 Hz, 2H) , 3.01-3.05 (m, 2H) , 
3.79 (s, 2H), 5.51 (s, 2H) , 6.89 (s. 1H) , 7.33 (brd, J = 7.7 Hz, IH) . 7 40 (U 
= 7 7 Hz IH) 7 46 (d, J = 8.1 Hz, 2H) , 7.59 (s, IH) , 7.67-7.70 (m, 3H) . ##ffl 
2 • 1- [4-'i[3-(2-^;v-5,7-v^-^W S *V[4, 5-b] tf U 3> >-3--f ;i/^;v) "7 ^ 

-fb^*18 (0.195 g, 0.352 mmol) £^*y-;v (3 mL) fc»**U 1 mol/L*B*fk?- b 

v>A 7 x« (3 mL) *tnx.^zat*"C3.5i*raa#ufeo 

ijqx.> ^v>Tl mol/L^m*Jnx.TpH*7fj-5£^PSL^:o ffiffl Lfc&Sfc £JfcU vx.^ 
^x-fJVi:»t^-^^ t)lk&mP2 (0.0500 g, «27%) fcWfco 
ESI-MS: m/z 526 [M + H] + 

>H NMR (DMS0-d 6 )S(ppm): 1.20 (t, J = 7.4 Hz, 3H), 1.62-1.83 (m, 6H), 2.21-2.25 
(m, IH), 2.46 (s, 3H), 2.49 (s, 3H), 2.74-2.89 (m, 2H). 2.76 (q, J = 7.6 Hz 2H) 
, 3.39 (s, 0.65H), 3.42 (s, 0.35H), 5.43 (s, 0.35H), 5.49 (s. 0.65H), 6.91 (s, 1 
H), 7.05 (s, IH), 7.17-7.43 (m, 8H) , 11.3 (s, IH). _ 
##1313 : l-|3-[3-(2-x.^;V-5,7-v^;W 5 ^V[4, 5-b] *f V S»-3->f 

■tBSE#2 005-3029045 



mm 2004-307948 



^-s> : 63/ 



V «r ;v] ^ > v ;v } tf ^ u v > -4- * ;v *~ > (^k^-^P3) 

<t*W22 (0.160 g, 0.297 mrnol) fcfflv^ ##fU t M^^H J: »Mb#*P3 (0.05 
go g, W38%) Srft^o 
ESI-MS: m/z 511 [M + H] + 

*H NMR (CDCh) <? (ppm) • 1.21 (t. J = 7.4 Hz, 3H), 1.97-2.09 m, 4H) 2 41-2. 58 (m 

3H) 2.45 (s, 3H), 2.51 (s, 3H) , 2.88-3.06 (m, 2H) , 2.83 (q, J - 7.4 Hz, 2H) 
3.85 (a. 2H), 5.44 (s, 2H) , 6.82 (s, 1H) , 7.18-7.36 (m, 3H) , 7.44 (s, 1H) , 7^53 
(d, J = 7.8 Hz, 1H), 7.60 (d, J = 8.7 Hz, 1H) , 7.63 (s, 1H), 7.74 (d, J = 5.9 Hz 
1H) 

##^14 : 3-(2-xf^-5,7-y^f-^W 5 9V*{4, 5-b] t° V V >-3-4 * * * ( 

>fb^Wl2 (1-14 g, 3.53mniol) *fflv>, #«1 fc l«<^& * Mt^P4 (1.04 g 
, W95%) £#^0 
ESI-MS: m/z 310 [M + H] + 

^ NMR (CDCh ) ^ (ppm): 1.22 (t, J = 7.5 Hz, 3H) , 2.50 (s 3H) 2 52 (s, 3H , 2.7 
6 (q J = 7.5 Hz, 2H) , 5.53 (s, 2H) , 6.96 (s, 1H) , 7.37 (d, J = 7.9 Hz, 1H) , 7.4 
6 (t', J = 7.5 Hz, 1H), 7.70 (s, 1H) , 7.84 (d, J = 7.5 Hz, 1H) . , 
##1?05 I 4-(2-^f-;V-5,7-v> f-^^f 5 ^V[4.5-b] tfV v >-3->f **)*:&« ( 

fl^%25 (0 720 g, 2.23 mrnol) (14 mL) t'WL, 3 mol/L7jcIHtJ > 

i;^^7K« (7 mL) ^snx.90 v^x3.5mmmwvtzo Km&&m*n.i±i&mvtz&^ 

7k*1l\}Z-rmRL, Sfcfcl mol/L aLBftSrJnx.f pH«:5~6#3£^P*U)to *f ffi hfcIS^ 
fcfclfcU *«tSii:i:J:^i:^P5 (0.625 g, JR3K91X) 
ESI-MS: m/z 310 [M + H] + 

*H NMR (CDCh) § (ppm): 1-29 (t, J = 7.5 Hz, 3H) , 2.59 (s 3H) 2 65 (a. 3H ) 2.8 
1 (q, J = 7.5 Hz, 2H), 5.53 (s, 2H) , 6.91 (s, 1H) , 7.13 (d, J = 8.4 Hz, 2H) , 7.9 
5 (d, J = 8.2 Hz, 2H). 
[ 0 2 2 9 ] 

##<H6 : i-[4-(2-if^-5,7-V>f)i^f ^ r/[4,5-b]e'J v>-3-^ ;v^f-;v)^>v* 
?;vi tr^y v>-4-*;v#>m Hh^P6) 

^^32 (2.88 g, 6.42 mrnol) fcfflv^ ##0J1 i: IW^&K J: <9 tt&m?6 (2.39 g 

, JR2*S89X) SrW^o 
ESI-MS: m/z 421 [M + H] + 

iHNMR (CDCh) 5 (ppm): 1.30 (t, J = 7. 6 Hz, 3H) , 1.64-1.78 m, 2H , 1-88-1-95 (m 
, 2H), 2.53-2.59 (m, 2H) , 2.56 (s, 3H) , 2.61 (s, 3H) , 2.75 (m 1H) . 2.79 (q, J = 
7.6 Hz, 2H), 3.07 (m, 2H) , 5.46 (s, 2H) , 6.87 (s, 1H) , 7.15 (d, J = 7. 9 Hz, 2H) 

, 7.30 (d, J = 8.1 Hz, 2H). rll ,..„, , 

##0J7 : 3-(4-T 5 J ^>yjl/)-2-xf )V-5,7-V > f ^-SH-'f § 9 V [4, 5-b] U y ✓ ( 

2_^f-;V-5 7-y ^ f- ;V-3H-f 5 ^V[4, 5-b] fcf V y > (US5424432) (3. 50 g, 20. 0 mm 
ol) £DMF (67 mL) fc*»U *BMfcV ^ * A l#*nW (1.26 g, 30.0 mrnol) 
fcT20frW«#Lfc*fc, p-^D^>y^n? K (4.31 g, 20 0 mrnol) * » o < «3 
fcinx. f gfi-C30#IW*#L;fco RJ&a-frWi-* (130 mL) tinx, ifclftLfcrffi 

H * « L U Mffif^ $ *2-^^ *-5. 7- v ^ ;V-3- (4-- h n y y ;V) -3 
H-^5r/[4,5-b]t°'Jy7 (4.91 g, 15.8 mrnol, «79. 1%) *#fco 
APCI-MS: m/z 311 [M + H] + 

*H NMR (CDCh) 5 (ppm): 1.32 (t, J = 7.5 Hz, 3H) , 2.57 (s, 3H), 2.64 (s 3H 2.7 
7 (q, J = 7.5 Hz, 2H) , 5.45 (s, 2H) , 6.92 (s, 1H) , 7.28 (m, 2H) , 8.16 (m, 1H) . 

ffl«E#2 005-3029045 
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X@1T'# h ntz2-^^-5, 7-V * * *-3- (4-- * *) -3Hj * 5 *V [4^-b] tf 

Vv> (4.81 g, 15.5 mmol) (155 mL) KiMU '^v ^/^* ^% 

wet 1.65 g, 1.55 mmol) S^T^t-'JA (9.77 g, 155 mmol) £^11^X40 

^l^s^^u, Lfco #^^m^ H s H »m^^^-^^^> (2:3) 

l«TmMi»t, Sfi t :itiPtT*fffiL/^ B H H ^iaTMP7 (3.53 g, 
12.6 mmol, W81.2%) *»fco 
APCI-MS: m/z 281 [M + H] + 0^97 
X H NMR (CDCl 3 )5(ppm): 1.29 (t. J = 7.5 Hz, 3H) , 2 59 (s 3H), 2 62 (s 3H) 2 7 
6 (q, J = 7.5 Hz, 2H), 3.52 (brs, 2H) , 5.33 (s, 2H) , 6.56 (m, 2H) , 6.87 (s, 1H) , 

&mm\ 3-?3-T V ;V)-2-i^;V-5, 7- v ^ ^;V-3H-^ 5 ? V*[4, 5-b] tf U v > ( 

^H^^±oT<b#%P8^#^ (W65%) o 
APCI-MS : m/z 281 [M + H] + 

X H NMR (CDCl 3 U(ppm): 1.30 (t, J = 7.6 Hz, 3H) , 2 59 (s, 3H), 2 63 (s 3H) , 2 7 
8 (q, J = 7.5 Hz, 2H) , 3.59 (brs, 2H) , 5.37 (s, 2H) , 6.33 (m, 1H) , 6.53 (m, 2H) , 
6.8(8, 1H), 7.06 (t, J = 7.8 Hz, 1H). - 
##019 : 4-|4-(2-^f-;V-5,7-^^W ^ r/[4,5-b]li'; v>-3-^ * * fr) y 

itirW (0. H 393 g, 0.917 mmol) ^^-^ (7-5 mL) i:iSL, 2 molA*m<fc£ 

hU^A7K*» (7.5 mD £ftnx.6o t^isiwttftLfco * l , mm. 

o fflighfl*^* /-;v-^:^;Vi-x;V^MilMfc^W (0.340 g, 0.849 mmol, 
W93%) i&fzo 

APCI-MS: m/z 401 [M + H] + . ^ . 

1 H NMR (DMS0-d6 ) S (ppm) : 1.24 (t, J - 7.4 Hz, 3H) ,2.51 (6H, ^^t^~ 
,<-Wf), 2.80 (q, J - 7.4 Hz, 2H) , 5.39 (s, 2H) , 6.95 (s, 1H) , 6.98-7.03 (m, 
2H) 7.11 (brs, 4H), 7.74 (brd, J = 8.7 Hz, 2H) , 8.72 (s, 1H) , 12.30 (s, 1H) . 
##ni0 • 4-|4-(2-^;V-5,7-v^W ^ ^/[4,5-b]^j v>-3-^ 

^^106 (1 18 g 2.72 mmol) J (10 mL) fc»fl*U 2 mol/L7jtSH!^ h 

do mL) *jnilMTU.5ii*W«#Lfco R£M«EIit ; 1 mol/ 
LSft-pH^6t:llLfct, jS/Tfc?- h 'J * A tin*., ^nn^jVA^WL^ *T« 
l*jlS*ffll^n'>9At?iaiS*fc^ *ffi*ffiU <fc^P10 (1.11 8, 2.72 mmol 
f "jR^100%) ^>7Xf l^tv-W^I (ti > nJfc = 7 : 3) fc LT#7t 0 
APCI-MS: m/z 407 [M + H] + 

1 H NMR (DMS0-d6 ) S (ppm) : 1.03-1.26 (m, 4H), 1.34-2.40 (m 8H) 2.50 (6H, DMSO^ 

2.78 (q, J = 7.5 Hz, 2H) , 3.07 (m, 1H) , 5.23 (s, 2H) , 5 
.38 (m, 3/10H), 5.46 (m, 7/1 OH) , 6.48 (m, 2H), 6.87 (s, 1H) , 6.91 (m, 2H) . 
[0 2 2 3 ] 

##^li:2,5,7-h'J^f-^-3H-^5^V*[4,5-b]t: 0 V v> UfrfrWPll) 

2 3-^7^-4 6-v^JVf'J^> (25.0 g, 0.182 mol) ^'JT/S (465 g) k 
mm (31.3 mL, 0.547 mol) ^tnxTlOO «C^T3«FWI«^bfco RJfciSy&W 

****^fc*Lfc*fc, a^T^r^stf-hv^A (345 g) *f H 

^Pll (26.2 g, 0.162 mol, 89%) fcftfco 
ESI-MS: m/z 162 [M + H] + 
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J H NMR (CDCh) d (ppm) : 2.68 (s, 3H), 2.70(s, 3H), 6.95 (s, 1H), 8.15(s, 1H) , 13. 
8 (brs, 1H). 

##0012 I 2, 3-v7 s y -4-^ ■f-JU tf y v > Wb^WP12) 

TfTl£<7)2-T 5 y-4-y^;^-3- hnif'J v> (10.0 g, 65.3ramol) £^y-;v (450 
mL) KJRiSS^ 77X3rt*7;^*y(;TtiLfco 10% A«9 5>*AJt3R (13.9 g, 50 

x^;-;H:«L, %i9[Sr«Eabtti-*it»:J: D^!»P12 (7.81 g, 63.3 mmol, 
97%) 

ESI-MS: m/z 124 [M + H] + 

*H NMR (CDCh ) d (ppm) : 2.17 (s, 3H), 3.27 (brs, 2H), 4.16 (brs, 2H), 6.53 (d, J 
= 5.3 Hz, 1H) , 7. 55 (d, J = 5. 0 Hz, 1H) . 

##0113 : 2-^5^-7- ^ f-;V-3H-^ 5 ^ V[4, 5-b] t? V y >• «b^P13) 

tt£-%P12 (1.80 g, 14.6 mmol) ^*'J'J>i (38 g) fciRiSS^ 7°ntf^->m (3. 
27 mL, 43.8 mmol) £l)n;Ll00 °C ^T3S#^^ Lfc 0 RJ&ift^W*:***^ # Lfcfc 
fc\ ^T^T^ithV^A (27.9 g) *^Li*otnx.^o -€"0^28X T^-TtM^ 

EEWkM L, Mtrv V # 7A^ov^ 7 7-f- (^ n n : ^ y - ;v = 50 

I 1) KXttSk-t2>Z.£lz£*)ft&ys?13 (2.24 g, 14.0 mmol, 96%) £#7c 0 
ESI-MS: m/z 162 [M + H] + 

J H NMR (CDC Is) S (ppm): 1.53 (t, J = 7.7 Hz, 3H) , 2.68 (s, 3H) , 3.08 (q, J = 7.7 
Hz, 2H), 7.02 (d, J = 5.1 Hz, 1H) , 8.17 (d, J = 4.9 Hz, 1H) , 14.1 (brs, 1H) . 
##0014 : 2, f^-SH-'f 5 ^V*[4, 5-b] fcf V V > «b^%P14) 

•ft^t/P12 (7.11 g, 57.7 mmol) V yW. (163 g) £JR»S-«*\ S£@£ (9.90 mL, 

0.172 mol) SrSnx.100 TC KXZnmmW htz 0 RtD*^»«:***^fc # Ljfc&fc, « 
Ttt^itf'J^A (115 g) *'J?L-f^>M?Lfco *<D&28% 7 >^-T^c»«*Jnx. 
TpH£9^fl^L, ^©i i l^MUK^LTto y nn*;i/AKT5l!WfflU ^#S* £ 4fe*c 

^- (^ nn*M : y. y y -;v = i5 : 1) i:t«ILt|, y^y-;v (50 mL) ^v#ff 
L> SttR (0.284 g) fcinx., Sat-T30^ra»^Lfco @5&%£*gl)U ?>%L*<kt> 
•^T^JIafelfU / -^36»e>S*t^S*-& i i: K i iMb^PH (4. 1 g, 27.7 mmol, 
48%) ^tffco 
ESI-MS: m/z 148 [M + H] + 

X H NMR (CDCh) £ (ppm) : 2.68 (s, 3H), 2.74 (s, 3H) , 7.02 (d, J = 5. 1 Hz, 1H) , 8.1 
7 (d, J = 5. 1 Hz, 1H) . 

##0015 I 5,7-^^ f;V-2-(7 7 y-2-4 ;V)-3H--f 5 ^V[4,5-b] try Gffc£-%P15) 
Ml 

2,3-y75y-4,6-^yf JVt'Vyy (2.74 g, 20.0 mmol) ^y^nn^r/ (50 mL 
) £»*PU h'JxW5> (6.70 mL, 48.0 mmol) M2-7n^^n'JF (4.73 m 
L, 48.0 mmol) *JnAMKT3llf W«#Lfco -£-0&, KJ&«-frW*:*JE*j»U 

^ n n ^ ^ > t f i V-y 3 7 Lt^ 2,3-y(2-7D^f;i/75 7) -4, 6-v y ^ ;V 
M^Vy (3.40 g, 10.45 mmol, 52%) *#7t 0 
IH2 

ISl-etf ^tL 7^2,3-^(2- 7 n^;VT 5 / )-4,6-y> ^;i/tfU v> (1.00 g, 3.07 mmo 
1) £DMF (10 mL) fc##U 28X^hU^A> f^fyF-^;-)V|| (2.37 g, 12.3 
0 mmol) ^rinx.90 , C^T24^Mat^L/So RJ&il^fc U 5$ at £ ft 

@£;r. ^ ;v m L o «/i * &*£t# *'J7A "Cft* $ * f|L jE«*g L> 2« £ v 
7nn^^yt^'jfa^-y 3 yt^^ti;j:>)MWl5 (425 mg, 1.99 mmol, 65% 

ESI-MS: m/z 214 [M + H] + 
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[0 2 2 4] 

6c) ^t/trans-4-(-7^-;VT 5 v^n^^^^^;V^>@t^^^^^7-;V (ffc-frWPl 
6t) 

■fcmvA-l/tu^y-; >UA'tf>Wt^ J ?n' (16.8 g, 98.7 mmol) TfrXFT (6.0 

0 mL, 65.8 mmol) *7^f-HJ^ (400 mL) KiSJfcU £M.KX30frMmW Lfco h 
V T-fe h^v?^*^^^*^ > V (56.0 g, 0.264 mo 1) Irtnx.^ $ <b ^6B#^ttf£ L 
/Co ^fS^l^^PMTK*^^ < <9*DxTLif £> < «u K*^w^T2Mm 

l £ o «)i «: tKs. w &t&7k^m>xm£ l s *ft7X^@t-7 ^ * ? a n x tm ^^tztk 

1 : 13) ^r»^1-* £ t« «?^»P16c (5.80 g, 36%) &c^b£-%P16t (6.51 g, 40 
%) *#7to 

ft#WP16c 

ESI-MS: m/z 248 [M + H] + 

J H NMR (CDCls) <5 (ppm) : 1.25 (t, J = 7.3 Hz, 3H) , 1.61-1.98 (m. 8H) , 2.47 (m, 1H) 
3.47 (m, 1H), 4.13 (q, J = 7. 3 Hz, 2H) , 6.60 (dd, J = 1.0, 8.6 Hz, 2H) , 6.65 ( 
tt, J = 1.0, 8.2 Hz, 1H), 7.14 (t, J = 8.6 Hz, 2H) . 

ESI-MS: m/z 248 [M + H] + 

l E NMR (CDCls) 8 (ppm): 1.13 (dq, J = 3.6, 13.2 Hz, 2H) , 1.26 (t, J = 7.3 Hz, 3H) 
1 60 (dq, J = 3.3, 13.2 Hz, 2H) , 2.05 (m, 2H) , 2.21 (m, 2H) , 2.29 (tt, J = 3.6 
12.2 Hz, 1H), 3.25 (tt, J = 4.0, 11.2 Hz, 1H) , 4.13 (q, J = 7. 3 Hz, 2H) , 6.57 

(dd, J = 1.0, 8.6 Hz, 2H), 6.68 (tt, J = 1.0, 7.6 Hz, 1H) , 7.16 (dd, J = 7. 3, 7. 

6 Hz, 2H). 

>ft£*16c (0.500 g, 2.02 mmol) &1, 4-v > ( 16 TklfWfifc (4 mL) i'm 

ML, 37% *;VW> (0.452 mL, 6.07 mmol) RVMuVity (0.338 mL, 4.05 mmol) 
*tia*.s 60 VKXAWm^WLtzo Kmm^^^S.Mmh, ^nnWPTiWLfc 

ft. WEWfilL/S. JftiSfcS"; *^*7A^vf^77^- (^on*;VA : 2 mol/ 

l ry^-T-* ^y-;v=30 : D c-clllts - fc-fc «Mfr&WPi7 (0.501 g, 75%) 

ESI-MS: m/z 331 [M + H] + 

*H NMR (CDCls) S (ppm): 1.25 (t, J = 7.2 Hz, 3H), 1.64-1.97 (m, 12H) , 2.51 (m, 5H 
), 3.47 (m, 1H), 3.51 (s, 2H) , 3.65 (brs, 1H) , 4.13 (q, J = 7.2 Hz, 2H) , 6.53 (d 
,'j = 8.6 Hz, 2H), 7.10 (d, J = 8. 6 Hz, 2H) . 

###!)18 I cis-4-[4-(2, 5, 7- HJ * ^;V-3H-^f S ^V*[4, 5-b] M V v * "7 

x -;v7 5 y ] n^^^>^;v^'>'SI^-'5 : -;v^^7-;v (lb^JPi8) 
^%P17 (0.500 g, 1.51 mmol) ^on*W (15 mL) l-^HL, 3 -MM f-^ ( 

0.377 mL, 6.06 mmol) tifliLItKt-lftil^Lfcft, *£E««Sbfeo ^-«^£DMF 
(5 mL) CiliL, <^%P11 (0.476 g, 2.95 mmol) &£F55% Tfc*^ h V * A (0.129 
g 2 96 mmol) <£>DMFM (10 mL) K0 TCi:tiTL> gffifc:T5I$l«!l*#Lfco S&fiUt 

& v U JsYfrts v a * h ^9 "7 -T - (it^^^;v : ^^-^>=5 : l) t'TfflMI - ^^ 
J: J: «Mt#WP18 (0.636 g, 43%) fc#fco 
ESI-MS: m/z 421 [M + H] + 

!HNMR (CDCls) <? (ppm): 1.25 (t, J = 7.1 Hz, 3H) , 1.58-2.97 (m, 8H) , 2.45 (m, 1H) 
, 2.50 (s, 3H), 2.59 (s, 3H) , 3.42 (m, 1H) , 4.12 (q, J = 7. 1 Hz, 2H) , 5.29 (s, 2 
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H), 6.48 (d, J = 8.4 Hz, 2H) , 6.86 (s, 1H), 6.97 (d, J = 8.4 Hz, 2H). 

##01)19 : cis-4-[4-(2, 5,7- f'J^ ^-3H--f 5 ?V[4, 5-b] V? U v >-3--f 7 

x-)V7 5 y\*s?w\*y--y* (jt^?19) 

ik&VBVl& (0.402 g, 0.955 mmol) £jr_^y-;V (7 mL) fctffJBU 3 mol/L 7jtgHfc^ 
b 'J ^AtKM (3.20 mL, 9.60 mmol) SrBnx.SH^Kft^L^o KJ5Sifi^*«r*BE*eL 
1 mol/U£«2ra;LTpH£6.4Ki?I3£U #rtiJ Lfc^ife £. K: <£ 0 

-ffr&WP19 (0.375 g, 91%) *#7to 
ESI-MS: m/z 393 [M + H] + 

1 H NMR (DMSO-de ) $ (ppm) : 1.49-1.81 (m, 8H), 2.37 (m, 1H) , 2.45 (s, 3H) , 2.49 (s, 
3H),' 2.50 (s, 3H), 3.32 (m, 1H) , 5.21 (s, 2H) , 5.47 (brs, 1H), 6.49 (d, J = 8.6 
Hz, 2H), 6.89 (s, 1H), 6.91 (d, J = 8.6 Hz, 1H). 

##0820 : trans-4- [4- ( fcf n 'J IV * *f- Ji>) 7 x. — )V T 5 J ] v ^ n ^ dp +J- > fj }U 



^tJP16t (1.00 g, 4.04 mmol) fcfliv^ ##151117 TO^^K Tik£-t/P20 (1.28 
g, 96%) *#>to 
ESI-MS: m/z 331 [M + H] + 

*H NMR (CDCls) S (ppm) : 1.15 (dq, J = 3.3, 13.0 Hz, 2H), 1.27 (t, J = 7.2 Hz, 3H) 
, 1.58 (dq, J = 3.1, 13.4 Hz, 2H), 1.76-1.80 (m, 4H) , 2.06 (m, 2H) , 2.19 (m, 2H) 
, 2.30 (tt, J = 3.7, 12.1 Hz, 1H), 2.50 (m, 4H), 3.24 (brt, J = 10. 8 Hz, 1H), 3. 
51 (s, 2H), 4.14 (q, J = 7. 2 Hz, 2H), 6.54 (d, J = 8.4 Hz, 2H), 7.12 (d, J = 8.4 
Hz, 2H). 



##01121 : trans-4- [4- (2, 5, 7-hV * ^)V-3R-4 5 ^V[4, 5-b] k° 'J P >-3-4 JUji^/U) 

tt&VSm (1.07 g, 3.23 mmol) £Mv\ ###B18 1 mU<0^m^Xjt^?21 (0.670 
g, 49%) i&fco 
ESI-MS: m/z 421 [M + H] + 

J H NMR (CDCh) d (ppm): 1.05 (dq, J = 3.3, 13.2 Hz, 2H), 1.22 (t, J = 6.9 Hz, 3H) 
, 1.52 (dq, J = 3.0, 13.2 Hz, 2H), 2.00 (m, 2H), 2.14 (m, 2H) , 2.23 (tt, J = 3. 6 
, 12.2 Hz, 1H), 2.47 (s, 3H) , 2.57 (s, 6H), 3.16 (brt, J = 10. 1 Hz, 1H), 4.09 (q 
, J = 7.3 Hz, 2H), 5.26 (s, 2H), 6.45 (d, J = 8.3 Hz, 2H) , 6.84 (s, 1H), 6.96 (d 
, J = 8. 5 Hz, 2H) . 

##01122 : trans-4- [4- (2, 5, ^fr-3U-4 5 ?V\A, 5-b] M 'J V y-3-4 IV * 

7x^7? /}z/?u^**)-y% fr^yM (4b^t)P22) 

ft£*P21 (0.670 g, 1.59 mmol) *Mv», ##0119 1 Hflto^fefcT-ffrfrflW^ (0.58 
9 g, 94%) «r#feo 
ESI-MS: m/z 393 [M + H] + 

! H NMR (DMSO-de )<? (ppm) : 1.11 (brq, J = 12.4 Hz, 2H) , 1.40 (brq, J = 12. 5 Hz, 2H 
), 1.86-1.97 (m, 4H), 2.15 (brt, J = 12.2 Hz, 1H), 2.44 (s, 3H) , 2.46 (s, 3H), 2 
.51 (s, 3H), 3.07 (m, 1H), 5.21 (s, 2H), 5.41 (brs, 1H), 6.47 (d, J = 8. 3 Hz, 2H 
), 6.85 (s, 1H), 6.90 (d, J = 8.3 Hz, 1H). 

##01123 : trans-4- [4- (fcf^V py-l-^ i-)V)y x-;>7 5 S ] v 9 n^s ^r+r > # )V 

^*P16t (1.92 g, 7.76 mmol) £l,4-v ? **-»r> (40 mL) Rimm (10 mL) Km 
j&U 37% (1.74 mL, 23.4 mmol) Rtf¥^V~J> (2.31 mL, 23.3 mmol) £ 

ML 60 rK-C3.5B#|BJ8M$Lfco ^«#W**EE*»U ^nn^ji/ACtitBL/c 

fe, $,J±mmL?Zo ^l^yn^^^A^nYf^^y-f" (^nn*M : 2 mol/ 
L r y^E-T-^ ^y-;i/-20 : 1) tTfll34-ra - K £ *Mfc^P23 (2.01 g, 75%) 
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ESI-MS: m/z 345 [M + H] + . 
*H NMR (CDCl3)5(ppm): 1-12 (dq, J = 3.1, 13.0 Hz. 2H) 1.26 (t J = 7.2^ Hz, 3H) 
, 1.41-1.64 Go. 8H). 2.05 (m, 2H) . 2.19 (m 2H) , 2.28 tt. J - 3.7 12. 1 Hz. 1H) 

2 34 (m, 4H), 3.23 (tt. J = 3.7. 11.2 Hz, 1H) , 3.37 (s, 2H) , 4.13 (q, J = 7. 2 H 
z 2H) 6.53 (d, J = 8.4 Hz, 2H) , 7.09 (d, J = 8.4 Hz. 2H) . 
##^24 : transU-[4-(2--^-;V-7^ ^V-SH-^f 5 ^[4, 5-b] 
7x-^7^]y^DA^t>*;wf^lif^f;v (jk^-%P24) 
flS#»P23 (1.43 g. 4.15 mmol) ^nn*;VA (40 mL) 3 = (1 

30 mL, 20.9 mol) ^Mgfii:t-tt#Lf:|, *EE«»Lfco ^ ^ ( 
5 mL) |:i#»U lb^%P13 (1.20 g, 7.44 mmol) Rtf55% b U * A °- 325 i' 

^y'j*W7A7n7^77^- (s^^^^:^^^>-=4:i) k-c**W 

S £ K J: «3 tt^P24 (0. 340 g, 20%) fcWfco 

ESI-MS: m/z 421 [M + H] + „ 
*H NMR (CDCh) 8 (ppm) : 1.15 (dq, J = 3.3, 13.2 Hz, 2H) , 1 23 (t J =, 7 1 Hz 3H 
) 1 32 (t J = 7.6 Hz, 3H), 1.53 (dq, J = 3.1. 13.5 Hz, 2H) , 2.03 (m, 2H) , 2.15 
On 2H) 2 23 (tt J - 3.6, 12.1 Hz, 1H) , 2.66 (s, 3H), 3.17 (tt, J = 3.8, 11.1 
Hz 1H) 4 11 (" J = 7.1 Hz, 2H), 5.33 (s, 2H) , 6.46 (d, J = 8.4 Hz, 2H), 6.95 
(d J = 8.1 Hz, 2H), 6.98 (d, J = 4.8 Hz, 1H) , 8.19 (d, J - 4.9 Hz, 1H) . 
#if!j25 : transl4-[4-(2-^^;V-7-^;V-3H-^ 5 ^/[4,5-b]^; v>-3-^f-,V) 
7l -jV7$y]y7DA^t7*^*'>i (4k^P25) 
-ffc#*P24 (0.220 g, 0.523 mmol) Srfflv^ ##«19fc W*0*tt^tr<fc-fi«P25 (0.1 

66 g, 91%) fcWfco 

ESI-MS: m/z 393 [M + H] + . 
i H NMR (DMSO-de) 5 (ppm) : 1.16 (brq. J = 13.2 Hz. 2H) , 1.22 (t. J = 7^6 Hz H 
1 37 (brq J = 12.7 Hz, 2H) , 1.88 (m, 4H) , 2.12 (brt, J = 12.2 Hz, 1H) , 2 48 (s 
3H) 2 81 (q J = 7.4 Hz, 2H) , 3.05 (m, 1H) , 5.24 (s, 2H) , 5.36 (brs, 1H) , 6.4 
4 (d.'j = 8.4 Hz, 2H), 6.90 (d, J = 8.4 Hz, 2H) . 7.02 (d, J = 5.0 Hz, 1H) , 8.12 
(d, J = 5. 0 Hz, 1H) . 

#4*126 : t 6 rLs-4-[4-(2, 7- V* f-;V-3H-W 5 ^/[4, 5-b] \> V v 7 - 

^i/P23 (2.00 g, 5.80 mmol) fctWfc^PU (1.12 g, 6.95 mmol) fcfflV^ 
24fclWl#<7)^k-C / ft^P26 (0.370 g, 16%) **#;fco 
ESI-MS: m/z 407 [M + H] + 

*H NMR (CDCh) ^(ppm): 1-09 (dq, J = 3.0, 13.0 Hz, 2H) 1.24 (t J - 7.3 Hz. 3H 
) 1 54 (dq J = 3.1, 13.0 Hz, 2H) , 2.04 (m, 2H) , 2.12 (m, 2H) , 2.26 (tt, J = 3. 
6* 12.1 Hz, 'lH), 2.55 (s, 3H) , 2.65 (s, 3H) , 3.19 (tt, J = 3.6, 11.0 Hz, 1H) 4 
12 (q J = 7.3 Hz, 2H), 5.32 (a. 2H) . 6.47 (d. J = 8.6 Hz, 2H) , 6.99 (d, J = 5.9 
Hz 1H) 7.01 (d, J = 7.9 Hz, 2H) , 8.20 (d, J = 5.0 Hz, 1H) . 
##*|27 : trans-4-[4-(2. 7- V* **-3H->f 5 M [4. 5-b] tf y * >-3-f 7 - 

iv75y]->7a^t^*JV^>i (4fc^t/P27) 
ft*»P26 (0.360 g, 0.885 mmol) £J3v>. ###019 fc R*©:^fc^frfr*P27 (0.2 

78 g, 83%) 

ESI-MS: m/z 379 [M + H] + 

*H NMR (DMS0-d 6 ) 8 (ppm): 1.06 (brq, J = 12.7 Hz, 2H) , 1.38 (brq, J -12.5 Hz 2 
H), 1.84-1.93 (m. 4H) . 2.12 (brt, J = 12. 1 Hz, 1H) , 2.47 (s, 3H) , 2.49 (s 3H) 
3 05 (m, 1H), 5.23 (s, 2H) , 5.38 (brd, J. = 7.0 Hz, 1H) . 6.45 (d, J = 8.4 Hz, 2H) 
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6 93 (d J = 8.6 Hz, 2H), 7.02 (d, J = 5.0 Hz, IH) , 8.12 (d, J = 5.0 Hz, IH) . 
##M28 : trans-4-{4-[2-C79>-2-^;V)-5,7-y^^;V-3H-^ 5 ^[4, 5-b] \^^~ 

-fk^WP23 (0.509 g, 1.48 mmol) & 0^^*15 (0.410 g, 1.92 mmol) fcfflv^ 
«24fcRI»©^te^-r<k^»P28 (0.218 g, 31%) *»fco 

ESI-MS: m/z 473 [M + H] + on 
: H NMR (DMSO-de) 5 (ppm) : 1.06-1.20 (m, 5H) , 1.38 (brq, 12.7 Hz, 2H) , 1.89 m 4 
H) 2 23 (brt, J = 12.5 Hz, IH) , 2.49 (s, 3H) , 2.54 (s, 3H) , 3.04 (m, IH) , 4.03 
(q, J = 7.1 Hz, 2H), 5.37 (d, J = 8.2 Hz, IH) , 5.56 (s, 2H) , 6.42 (d, J = 8. 4 Hz 
, 2H), 6.71 (dd, J = 1.7, 3.3 Hz, IH) , 6.84 (d, J = 8.4 Hz, 2H) , 7.03 (s, IH) , 7 
'll (d, J = 3.4 Hz, IH), 7.97 (d, J = 1. 7 Hz, IH) . # ^ 

^##029 : trans-4- {4- [2- (7 9 >-2-4 *)-5, 7-v> f-;V-3H->f 5 7V [4, 5-b] 'J v >- 
,vpi f jv] 7 x - ;V7 ^ I ■> ^ n^^rt > * (1*fr&WP29) 
ffc#WP28 (0.210 g, 0.444 mmol) *J8V>, ##0«19 |W]»0^fe^T<b^%P29 (0.1 
63 g, 83%) «-#/:o 
ESI-MS: m/z 445 [M + H] + 

*H NMR (DMSO-de) 8 (ppm): 1.16 (brq, J = 13.2 Hz, 2H) , 1.38 (brq, J = 11.9 Hz 2 
H) 1 89 (m, 4H), 2.14 (brt, J = 11.9 Hz, IH) , 2.50 (s, 3H) , 2.54 (s, 3H) , 3.05 
(m, IH), 5.38 (brs, IH) , 5.56 (s, 2H) , 6.41 (d, J = 8.3 Hz, 2H) 6.70 (dd, J = 1 
.7, 3.3 Hz, IH), 6.83 (d, J = 8.6 Hz, 2H) , 7.03 (s, IH) , 7.11 (d, J = 3.6 Hz, IH 
),'7.96 (d, J = 1.7 Hz, IH), 12.02 (s, IH) . 

&mm30 • c is-4-[4-(2-^;V-5,7-v^f-^-3H-^ 5 ? V*[4, 5-b] V V^s-tr-* * 
i)7x-;V7 5/ ]y^nA^fy*)Kf>lxf;ViXf;V (4fc^%P30c) Wtrans- 
4 _[4_(2-^^;V-5,7-v^^^-3H-^ 5 ^V[4, 5-b] tf V v >-3--f ;^f;V)7x^75 
y ]->^ n^v^-^y 5(,;v^yfxf;vxXr;V (4b£-%P30t) 

ft£«7 (3.65 g, 13.0 mmol) fcT^h-hV* (52 mL) 4 "^ DAJf 
-9-y (4.14 mL, 26.0 mmol) h U T-b h ^>7KSt<K* > V 

(5 51 g 26.0 mmol) fctax^fi^***** Lfco KJfciB^»fc2 mol/LTKMMk"^ 

^_ (^^f-;v:^^^> = 3:2) -c-fltSU »<b*Lfcl«Kfr&W ('>^W^7 > 

-fh^P30c (~>^#: b 9 >^#=90 : 10, 2.80g, 6.44 mmol, 50%) £#fco 
[0 2 2 7 1 

— 5^1/:^^^ ^ vfu tf/wn.-7"/u (1:1) rt^WfeiHU ft 
-£-£$jP30t (y^#: > 7 >X#=5 : 95, 1.84 g, 4.23 mmol, 32.5%) =Sr#^o 
ft^%P30c 

APCI-MS: m/z 435 [M + H] + 

>H NMR (CDCb) d (ppm): 1.25 (t, J = 7. 1 Hz, 3H) , 1.30 (t, J = 7.6 Hz, 3H) 1.52- 
1.96 (m, 8H), 2.46 (m, IH) , 2.59 (s, 3H) , 2.61 (s, 3H) , 2.80 (q, J = 7. 6 Hz, 2H) 
3.42 (brs, IH), 3.66 (brs, IH) , 4.13 (q, J = 7. 1 Hz, 2H) , 5.32 (s, 2H) , 6.47 ( 
d, J = 8.6 Hz, 2H), 6.86 (s, IH) , 6.96 (d, J = 8.6 Hz, 2H) . 
ft^%P30t 

APCI-MS: m/z 435 [M + H] + 

*H NMR (CDCh) S (ppm) : 1.11 (dq, J = 12.0, 3.3 Hz, 2H) , 1.25 (t, J = 7.1 Hz, 3H) 

, 1.30 (t, J = 7.6 Hz, 3H), 1.54 (dq, J = 12.8, 3.3 Hz, 2H) , 2.03 (brd, J = 13.3 
Hz, 2H), 2.15 (brd, J = 13.0 Hz, 2H), 2.26 (tt, J = 12.2, 3.6 Hz, IH) , 2 59 (s, 
3H), 2.61 (s, 3H), 2.80 (q, J = 7.6 Hz, 2H), 3.19 (brs, IH) 3.44 (brs, IH , 4. 

12 (q, J = 7.1 Hz, 2H), 5.32 (s, 2H), 6.47 (d, J = 8. 4 Hz, 2H) , 6.87 (s, IH) , 6. 

96 (d, J = 8.4 Hz, 2H). 
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[0 2 2 8] 

###031 : cis-4-[4-(2-^;V-5,7-e^ ^;v-3H--f 5 *V[4,5-b] t? u v>--3-^ f- 
jv)7x-;v7? *;v^>Bft tffr£-%P3l) 

<t^%P30c (2.80 g, 6.44 mmol) (20 mL) l'V#ft?L, 2 mol/L7jc@Mfc^ 

HJ ^A 7 Xi« (20 mL) fr;taxM-C1.5l$ra«#Lfco mol/U£&£*n 
x"CpHSr6ttiEfcPSEL;fco trffl U/ifllt H B H ^ *JE9a»Lfc», ^ y -;w-DMF 

(3:1) ^^20#^ H H H L, ffr£»P31 (1.17g, 2.88 mmol, 44.7%) 
APCI-MS: m/z 407 [M + H] + 

J H NMR (DMSO-de) S (ppm) : 1.22 (t, J = 7. 5 Hz, 3H) , 1.39-1.67 (m. 6H) , 1.79-1.92 
(m, 2H), 2.38 (brs, 1H), 2.51 (6H, MS0<D tf- 9 t * 7 ? "/) , 2.78 (q, J = 7 

.5 Hz, 2H), 3.31 (1H, Wt-^tt-^-y^), 5.23 (s, 2H) , 5.48 (brd, j = 
6.8 Hz, 1H), 6.49 (d, J = 8.6 Hz, 2H). 6.88 (d, J = 8.6 Hz, 2H) , 6.91 (s, 1H) , 
12.09 (brs, 1H). 

###tf32 : trans-4-[4-(2-^;W5,7-v^ ^^-3U-4 5 ^V[4,5-b] If V v>-3-^ ^ 
fjv)7x^7?7]y * y id (4fc^?P32) 

<fc^WP30t*Mv^ ##^31t|WI»^LT, 4fc^P32 (»84%) «r#^o 
APCI-MS: m/z 407 [M + H] + 

X H NMR (DMSO-de) 5 (ppm): 1.09 (brq, J = 12. 7 Hz, 2H) , 1.22 (t, J = 7. 5 Hz, 3H) , 

1.40 (brq, J = 12.7 Hz, 2H) , 1.91 (brt, J = 13.4 Hz, 4H) , 2.15 (brt, J = 11.8 Hz 
1H), 2.51 (6H, DMSOOtT-* t v ~f) , 2.78 (q, J = 7. 5 Hz, 2H) , 3.08 ( 

br s, 1H), 5.24 (s, 2H) , 5.40 (brd, J = 7.7 Hz, 1H) , 6.47 (d, J = 8. 2 Hz, 2H) , 6 

.88 (d, J = 8.2 Hz, 2H), 6.92 (s, 1H) , 12.07 (br s, 1H) . 

##15IJ33 : 4-*;V5 ;i/tf^U V )\'^>mtert-7>?-)\'^XTfr (tt^P33) 

~^ ZLtM.ik***f V ;V (1.5 mL, 16.7 mmol) Ov^nn^^yMi:, -76 °Ct?DMS0 (2.4 

mL, 33.4 mmol) <DV 9 u n > 9 >mWL*30frMfrtfXmz.?z o -78 o C^30£-E^« L/c 
^,'4-(H KD *~y* ^;V) tf^U >?>-l-^;V#>^tert-^^^^^7-;V (3.00 g, 13.9 

mmol) coy^Dn^^yM (15 mL) -76 VX^OfrmWfXMz-fZo -76 TCT?30# 
F^WLfct^ MJ^;VT5> (9.7 mL) -76 r ^O^WtTfitlX-^o -76 *Ct? 

n n ^ 9 y t?3HIWm LfcfL M/f fc&TMft®^ ^ * V * A T?<fc» $ ^tz a L 
, ^^y'J*^>7n-7h^*77^- (^*-9-> : f^m^^^ = 3 : 1) T?«HRU ik^- 
i;P33 (2.41 g, 11.3 mmol, 81%) £#fco 

X H NMR (CDCls) <5 (ppm): 1.41 (s, 9H), 1.48-1.54 (m, 2H) , 1.82-1.88 (m, 2H) , 2.34- 

2.41 (m, 1H), 2.84-2.93 (m, 2H) , 3.90-3.97 (m, 2H) , 9.62 (s, 1H) . 

##M34 : 2-^f-;V-7-^^^-3-(4-- >n^7y;V)-3H-^ 5 ^V*[4, 5-b] tf 17 v> (4b 
S%P34) 

2-^^;l/-7-^ ^-;V-3H—i 5 ^V[4,5-b] tf V W (1.00 g, 6.20 mmol) £DMF (15 mL 
) C^iL, 7XSMtV AlTKfDtJ (0.391 g, 9.31 mmol) *injiTg»-C20#W«l$ 
LfzfeK, 4--FD^7y>/n? K (l-34g, 6.20 mmol) £^o< fcjjnx., Sft^ft 
fj>Lf: 0 Wt> 7jC (20 mL) fciJUx., « L * £JR LtT^CT?«fe^L. MIL 

Tft'£W34 (0.819 g, 2.76 mmol, 45%) £#fco 
APCI-MS: m/z 297 [M + H] + 

X H NMR (CDCls ) d (ppm): 1.36 (t, J = 7.55 Hz, 3H) , 2.70 (s, 3H) , 2.83 (q, J = 7.5 
5 Hz, 2H), 5.57 (s, 2H), 7.06 (d, J = 4.59, 1H) , 7.28 (d, J = 9.17 Hz, 2H) , 8.16 

(d, J = 9.17 Hz, 1H), 8.19 (d, J = 4. 59 Hz, 1H) . 
##$J35 : 3- (4- 7 3 ;^>y^)-2-xf^-7-> f-^-SH-W 5 W\A, 5-b] t° V i?> (it 
^o"%P35) 

<b^P34 (1.09 g, 3.67 mmol) & * 9 9 - (25 mL) ^7^7A/^I 
(10%, 0.392 g, 0.184 mmol) £in;i*:o K>^»C^7^^-9A (2.31 g, 36.7 
mmol) (15 mL) 4rl55-fflflSTL***e>UPx.-C, Ifit«L/>: 0 15# 
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ft, *7^f %«^iKllL/:o SMfcfc* (10 mL) ZMz-rffi&LtzffiikZ 

%istLT*-e«fe^L. *S(£*bffl;'frl»P35 (0.809 g, 3.04 mmol, 83%) fc»;fco 
APCI-MS: m/z 267 [M + H] + 

J H NMR (CDCl 3 )S(ppm): 1.32 (t. J = 7.51 Hz, 3H), 2.67 (s, 3H), 2.85 (q, J = 7.5 
1 Hz 2H), 3.64 (s, 2H) , 5.35 (s. 2H) . 6.57 (d, J = 8.59 Hz, 1H) , 6.95 (d, J - 8 
.59 Hz, 2H), 7.00 (d, J = 4. 95 Hz, 1H) , 8.20 (d, J = 4.95 Hz, 1H) . 
[ 0 2 2 9] 

##^!136 I 2, ;V-3-(4-- h U ^ > v;V)-3H-^ 5 ^/[4, 5-b] tf V v > (ffc^ 

%P36) 

ft^t/Pll (5.00g, 31.0 mmol) fcffl^T, *MH*034fc LT*fc£*P36 (8. 26 g, 

27.9 mmol, 90%) ^#^o >r 

##«37 : 3-(4-T 5 y ^> v;V)-2,5,7- h V ^ ^/U-3H->f 5 ^ V [4, 5-b] t'Jy / (ft^ 
%P37) 

ft^%P36 (8.26 g, 27.9 mmol) £fflv>T, ##M35 1 LT>fb^%P37 (5.98 g 

, 22.4 mmol, 81%) £#fc 0 
APCI-MS: m/z 267 [M + H] + 

: H NMR (CDCl 3 )<?(ppm): 2.49 (s, 3H), 2.60 (s, 6H), 3.64 (s, 2H), 5.31 (s, 2H) , 6 
.58 (d, J = 8.42 Hz, 2H), 6.87 (s, 1H) , 6.97 (d, J = 8.42 Hz, 2H) . 

mmm 1 1 

10 2 3 0] , „ 

4_(2-^^;V-5, 1-V**f-K4 5 ^7 [4. 5-b] tf 'J V >-3-^ V7x^ (ft 

ffR^yn ^ ^ f > 77 x y > (5.00 g, 18.2 mmol) &DMF (100 mL) CiiSL 
2-lc^;V-5 7-y^f)V^<r/[4,5-b]f'Jyy (3.82 g, 21.8 mmol) SO^gHtD 
Vv^lXmM (0-920 g, 21.9 mmol) Ztiaz., MU^X3^ mm Ltzo 

£*)ft&m (5.33 g, «79%) *r#fco 
ESI-MS: m/z 370 [M + H] + 

J HNMR (CDCl 3 )5(ppm): 1.33 (t, J = 7.5 Hz, 3H) , 2.59 (s, 3H) , 2.64 (s, 3H , 2.7 
9 (q J = 7.5 Hz, 2H) , 5.54 (s, 2H) , 6.91 (s, 1H) , 7.21 (d, J = 8.1 Hz, 1H) , 7.2 
5 (d, J = 10.6 Hz, 1H), 7.45 (t, J = 7.3 Hz, 2H) , 7.55 (dt, J = 1.1. 7.3 Hz, 1H) 
7.72 (d, J = 5.1 Hz, 1H), 7.75 (dd, J = 1.1, 6.8 Hz, 1H) . 

' mmm 2 ] 

[0231] , , 

4-(2-xf^-5,7-yVfiK5f 7 [4 , 5-b] \L U v > -3- 4 JK * T * ) ^ > * * K n ~ * ( 

ft-cH^2) 

ft^%l (2 27 g 6.14 mmol) (50 mL) ttllt> *»ft*9tt>y 

7 A (0 465 g 12.3 mmol) ^fi^-C2^Fffl«^U/w 0 K 7 -t h > «r 

5A^D7b^77-f - n n*;vA : ^ ^ y -;v=40 : 1) till, #?)MH B a 
^y Jf;vx _ f; v_ A ^t>t h V f-a v--> 3 £ fcfcJ: mk£r%2 (2. 10 g, 

i|X*p92%) fcflfco 
ESI-MS: m/z 372 [M + H] + 

X H NMR (CDCb) * (ppm): 1.23 (t, J = 7.4 Hz, 3H), 2.56 (s, 3H), 2.61 (s, 3H) , 2.7 

2 (q, J = 7.4 Hz, 2H) , 5.41 (s, 2H) , 5.78 (d, J = 3.0 Hz, 1H) , 6.87 (s, 1H) , 7.0 
5 (d, J = 8.1 Hz, 2H), 7.23-7.34 (m, 7H) . 

mmm 3 1 
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[0 2 3 2] 

4-(2-J-5 l ;v-5,7-v-p« f^/M 5 ^/[4,5-b] t?V v^-3--f ;v)^^y'7 i7 >*^r 

ft&QM (0.300 g, 0.812 mmol) (10 mL) HMU KKn#W? 

>1&B£& (0.113 g, 1.63 mmol) ^rff'Jv^V (0.145 mL, 1.79 mmol) £JPx., 60 °C 
i:T3.5HW#L^o R^M^^on^;vAtML, 7jt, 0.5 mol/LffiK. IS* A 

^7^ffi*s H H H z^? y -^frhmsgkz^&ztKxn it&m (o. 213 g , 11x^68%) * # 

ESI-MS: m/z 385 [M + H] + 

*H NMR (CDCls) <5 (ppm): 1.31 (t, J = 7. 6 Hz, 2.25H), 1.35 (t, J = 7.6 Hz, 0.75H), 
2.58 (s, 2.25H), 2.61 (s, 0.75H), 2.63 (s, 2.25H), 2.65 (s, 0.75H), 2.76 (q, J 
= 7.6 Hz, 1.5H), 2.84 (q, J = 7.6 Hz, 0. 5H) , 5.47 (s, 1.5H), 5.53 (s, 0.5H), 6.8 
9 (s, 0.75H), 6.92 (s, 0.25H), 7.01 (d, J = 8.4 Hz, 1.5H), 7.18 (d, J = 8.4 Hz, 
0.5H), 7.27-7.45 (m, 7H), 9.64 (brs, 0.25H), 9.87 (brs, 0.75H). 

mmi 4 ] 

[0 2 3 3] 

3_(4_^ y y P)V)-2-^)l^-5, 7-V * < W\A, 5-b] tf vj *J > (-ffc#*4) 

181 

fb^©2 (0.600 g, 1.61 mmol) (15 mL) fciff#L, ^7*-**^*^ 

TvK (0.696 mL, 3.23 mmol) StflDBU (0.483 mL, 3.22 mmol) fciJBx^ 60 °C^xm 

7M - (ft|ftjtf->i/ : ^\dr^> = l : 1) \zxlliWL-tZ> i KJ: «9 [4- (2-^-7^-5,7- >M 
f-fl»f 5 ^V[4,5-b] tf V y>-3-^^fiV)7i-*]7x-)M f*7y K (0.590 g, 
W92%) 
ESI-MS: m/z 397 [M + H] + 

] H NMR (CDCls) S (ppm): 1.28 (t, J = 7.7 Hz, 3H) , 2.57 (s, 3H) , 2.62 (s, 3H), 2.7 
5 (q, J = 7.6 Hz, 2H), 5.43 (s, 2H) , 5.65 (s, 1H), 6.88 (s, 1H), 7.10 (d, J = 8. 
1 Hz, 2H), 7.20-7.36 (m, 7H) . 
ZDg2 

# h Ktz [4-(2-^^;i/-5, 1-V 7V\A, 5-b] tf V V * f - ^) 

7x-;V]7x^;V^f;l/7-7K (0.580 g, 1.46 mmol) (30 mL) ^r#ft?L 

, ^^Xart^T/l/^XC-CfllSiLfeo 10% A'7y'7A^| (50% wet, 0.311 g) £Snx- 

-ffc£-£& *911^t?4 (0.510 g, JR^94%) *#fc 0 
ESI-MS: m/z 356 [M + H] + 

J H NMR (CDCls) S (ppm): 1.29 (t, J = 7.6 Hz, 3H) , 2.57 (s, 3H), 2.62 (s, 3H), 2.7 
7 (q, J = 7.6 Hz, 2H), 3.92 (s, 2H), 5.41 (s, 2H), 7.01-7.29 (m, 9H). 

immm 5 ] 

[0 2 3 4] 

4_ (2- jc f - ;V-5 , 7- y^fH? ^ V [4 , 5-b] tf 'J v > -3- -i * f- ;V ) ^ > X t K 'J;V7 5 

*Jfi«40Xgl'CW^tL^[4-(2-J-f->l'-5.7-y> 5 ^V*[4,5-b] bT'J s JV-$-4 

JV> f ;v) 7 x^;v] 7xx^^ f ;>7v K (0.450 g, 1.13 mmol) (15 mL 

) tefcflPU 77^3^^7^n>l;tiftL/;o U > (0.240 g) *inx., 

**#ffl*;T"e2.5l*|IB»^Lfeo W*-fe7'f hfcjILT^SUU i^-Wft 

n*;VA : ^^7-;v=40: 1) t:riIL, <fc£-%5 (0.510 g, feS&JRig) fcftfco 
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ESI-MS: m/z 371 [M + H] + ^ 97 

*H NMR (CDCl3)Mppm): 1.28 (t, J = 7.4 Hz, 3H) 2.56 (s 3H 2. 61 (s 3H) 2^7 

7 (q, J = 7.6 Hz, 2H) , 5.13 (s, 1H) , 5.39 (s, 2H) , 6.86 (s, 1H) , 7.05 (d, J = 8. 
1 Hz', 2H) , 7. 15-7. 32 (m, 7H) . 

[0 2 3 5] 

N-7-bfJM-(2-xf;V-5,7-y^fiW 5 ?V [4, 5-b] fcf 'J v >-3--f ;V^^;V)-<>Xt 

ft^W5 (0.255 g, 0.688 mmol) (5 mL) fc*#U 0 IDj: T h 

;VT5> (0 240 mL, 2.21 mmol) WmtT^^ (0.980 mL, 1.38 mmol) £Snx.. M 

y-;v = 60:l) ttilU g^tyxf^-r^^M^^tiaMtn 
ft6 (0.191 g, W67%) 
ESI-MS: m/z 413 [M + H] + 

iHNMR (CDCls)^(ppm): 1.29 (t, J = 7.4 Hz, 3H) , 1.96 (s 3H) 2 56 (s, 3H , 2.6 
1 (s 3H) 2.75 (q, J = 7.4 Hz, 2H) , 5.43 (s, 2H) , 6.17 (d, J = 7.9 Hz, 1H) , 6.3 
0 (d, J = 8.0 Hz, 1H), 6.87 (s, 1H) , 7.03-7.31 (m. 9H) . 



3 _ (LiVVJ, 7- y^fH5 9 V [4, 5-b] tf V v > -3- -f * * * *0 ^ > V 7 * 7 > (it 



Tfii^fMV^xr^ (4.00 g, 20.4 mmol) £ iM-ffcJfcSt (100 mL) 
L N-rnt£li<i^K (4.71 g, 26.5 mmol) aif7 V** 4 V 7*fn - h V * (1 
00 g 6 09 mmol) 75 W:T6.5«#L/:o »E«*W***PL;fc*, *fffi 

(StixfjKA^t> = r.20) CtiIL3-7*n^^fM>V'7x;> (4.31 g, 
JR^77%) 



Iilt||f)tLfc3-y*n^^ fM>'/7i; > (2.00 g, 7.26 mmol) *fflv^ s 

1 tmrn^m-rit^m (1.91 g, «7i%) 

ESI-MS: m/z 370 [M + H] + 

*H NMR (CDCls) S (ppm) : 1.29 (t, J = 7. 2 Hz, 3H) 2. 52 (s 3H) 2.60 (s 3H 2. 7 
8 (q J = 7.4 Hz, 2H) , 5.48 (s, 2H) , 6.86 (s, 1H) . 7.27 (brd, J - 6.4 Hz, 1H) , 7 
.35 (t, J - 7.4 Hz, 1H), 7.26 (t, J = 7.9 Hz, 2H) , 7.50-7.70 (m, 4H) . 

3_(LVVV-5,7-v^ 5 ^/[4,5-b] e V v >-3-f f-;V)^Xt: Fn-;V ( 

£i»7 (1-50 g, 4.06 mmol) fcfflv^ *Jfc«2fc *>ft**8 (1-05 g, 

JRS(S85%) &#^o 
ESI-MS: m/z 372 [M + H] + 

*H NMR (CDCls)a(ppm): 1.24 (t, J = 7.6 Hz, 3H) , 2.56 (s, 3H , 2.62 s, 3H ) 2.7 

2 (q, J = 7.3 Hz, 2H) , 5.41 (s, 2H) , 5.77 (d, J = 3.3 Hz, 1H) , 6.87 (s, lH) , 6.9 

3 (brd, J = 6.9 Hz, 1H) , 7.18-7.32 (m, 8H) . 

mum 9 1 

T 0 2 3 8 1 

3.(2-1^-^-5,7-^^^^^ ^ r/[4,5-b]f'jy>-3^WflV)^-/'/7xy 
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<t£*7 (0.370 g, 1.00 mmol) *fflv>, £%OT3 fc lW02f*£K J: «9 <b^W9 (0.271 g 
, JRsfS70%) £t#£ 0 
ESI-MS: m/z 385 [M + H] + 

1 H NMR (CDCl 3 U(p P m): 1.33 (t. J = 7.6 Hz, SH). 2.59 s, 1.5H) 2 60 (s. 1.5H). 
2.74 (s, 3H), 3.02 (m, 2H) , 5.51 (s, 1H) , 5.58 (s, 1H) , 7.02 (s, 0.5H), 7.03 (s 
, 0.5H), 7.22-7.43 (m, 9H) . 

mmm 1 o ] 

3_(L 0 ^VV-5,7-v^^;V-r 5 ^Vl4,5-b]tfV v^-3-^f;v^^^)^>Xti KiJ )V7 5 

> (fl^»10) 
ZC@ 1 

<ffr&*8 (0 900 g, 2.42 mmol) fcffiv*. ^©^^^"''^(^ 
, v _ 5> 7 - v * f- ;v 4 5 r v* [4, 5-b] t: v >- 3 -^v^;v)7x-;H7x^;v^f;v7 

vF (0.830 g, W86%) fc^fco 
ESI-MS: m/z 397 [M + H] + 

*H NMR (CDCl 3 )*(ppm): 1.25 (t. J = 7.6 Hz, 3H) , 2.57 (s 3H 2. 63 (s 3H) 2.7 
3 ( q , J = 7.4 Hz, 2H) , 5.43 (s, 2H) , 5.64 (s, 1H) , 6.88 (s, 1H) , 6.99 (d, J = 7. 
3 Hz', 1H) , 7. 14-7. 34 (m, 8H) . 

X Slil-e» <b iLfc [3- (2-* * *-5. 7- v * f- ;v 4 5 *r V [4, 5-b] bT U ^'ti^t *l 
7x-;V]7x-JV^f K (0.650 g, 1.64 mmol) fcfflv*, «fU5tRW^^ffi^ 

J: iMfc^tolO (0.560 g, JR*£93%) 
ESI-MS: m/z 371 [M + H] + 

*H NMR (CDCls)* (ppm): 1.24 (t, J = 7.4 Hz, 3H) , 2.56 (s 3H) 2. 61 (s 3H) 2^7 
2 (q, J = 7.5 Hz, 2H) , 5.12 (s, 1H) , 5.40 (s, 2H) , 6.86 (s, 1H) , 6.89 (d, J = 5. 

7 Hz', 2H) , 7. 13-7. 29 (m, 8H) . 

mmm 1 1 1 

N-r^f-;t-°3 (2-^-^;v-5, 7-y ^ ?-;W 5 [4, 5-b] >; >-3--f ^v) ^ > x t 

K ^%lV(0. ( 3ofg! ,1 o! 810 mmol) *fflv>, W6 1 J: <9 ft^Wll (0-21 
2 g , 1R^63%) fc^ifco 
ESI-MS: m/z 413 [M + H] + 

: H NMR (CDCl 3 )S(ppm): 1-26 (t, J = 7.6 Hz, 3H) , 2.00 (s 3H) , 2.56 (s, 3H ) 2.6 

2 (s 3H) 2.73 (a, J = 7.4 Hz, 2H) , 5.38 (s, 2H) , 6.09 (d, J = 7.8 Hz, 1H , 6.1 

8 (d', J = 7.9 Hz, 1H), 6.87 (s, 1H) , 6.93 (d. J = 7.4 Hz, 1H) , 7.02 (s, 1H). 7.0 
9-7.32 (m, 7H). 

mmm 1 2 ] 

3_(L°^VV-5,7-v^^;V^ 5 ^/[4,5-b]t"'jy>-3-^^fiV)W«^^ 

B tt©3-ynt^f^l,f«^^ (3.00 g, 13.1 mmol) £JlV^ £Jfcfl|lfcH*«> 
■%1t:KX{t&mi2 (2.99 g, W71%) *»fco 

*H NMR (CDCh) * (ppm): 1.28 (t, J = 7.5 Hz, 3H) , 2.57 (s, 3H) , 2.62 (s 3H) 2.7 
5 (a J = 7.5 Hz, 2H), 3.88 (s, 3H), 5.48 (s, 2H) , 6.89 (s, 1H) , 7.23 (brd, J = 
7.7 Hz, 1H), 7.33 (t, J = 7. 9 Hz, 1H) , 7.90 (s, 1H) , 7.93 (d, J = 7. 5 Hz, 1H) . 

mmm 1 3 ] 

3 _ (L°xVV-5, 7- y^fM5 ^ V [4, 5-b] M U S> > -3- * ^ > v ^7)^-;v 
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^%12 (2.64 g, 8.16 mmol) fcr-;V^> (40 mL) fc»»U 7;V^WT ; 0 
c crT ^i^^y^jVTJV^-^/A (1.0 mol/L b;V^ 24.5 mL) 5: 7311 x. 

o" , c^-cr5^ra*^L^o 3&fn(+)-«5Mt- b y * a a v >> A47K»7KW^7jn£ c 

ktS*#JLS**:fc, S£m^^«U 30fl-W«b<«^U^o *&«£#MtU ^ 

(2.32 g, JR3P90*) *#7^ 0 
ESI-MS: m/z 296 [M + H] + 

X H NMR (CDCl3)^(ppm): 1.24 (t. J = 7.5 Hz, 3H) , 2.56 (s, 3H) 2.60 (s SE] 2.7 
1 (q J = 7.5 Hz, 2H), 2.93 (brs, 1H) , 4.59 (d, J = 4.0 Hz, 2H) , 5.41 (s, 2H) , 6 
.87 (s, 1H), 6.96 (m, 1H) , 7.10 (s, 1H) , 7.21-7.23 (m, 2H) . 

mmm 1 4 ] 

4-[3-°(2 2 -if-!v-5,7-v^ i^W 5 ^Vl4,5-b] \> U v >-3-^ ^ ^;V)-^VM 

y';V7JV3-;> (^^14) 

ZE@1 

rff^04-rn^^>v;VT;V^-^ (4.00 g, 21.5 mmol) £DMF (100 mL) 
^Ktert-y^^v^^^^^^ (4-86 g, 32.2 mmol) fctM 5 ^V-.fl' (2.20 g, 32.3 
mmol) ^nx, S»fc-C1.5l*WflB*l,fco RgS^Ht«E«ltfe^ 5ft«aE*ftBft^ 

;v : ^^> = 1 : 80) i;Ti»mL4-^n^^>v;V^^v-tert--7^;Vv^^^v-7> 

(5.52 g, W85%) £#fco x _ ^ T 0 

J H NMR (CDC1 3 )<? (ppm): 0.11 (s, 6H), 0.96 (s, 9H), 4.70 (s, 2H) , 7.20 (d, J = 8. 

3 Hz, 2H), 7.45 (d, J = 8.3 Hz, 2H) . 

ftU-%13 (2 08 g 7.04 mmol) ^nD*W (100 mL) fc»#U — BMfc^ ^ # > 
(9 20 g, 0.106 mol) fcfin*., ItetftMBPlfc. * * * ^ *® L "f ,J 

f . ;v - ^^^ y = 3: i) KTflHSlU 3-(2-xffl/-5,7-y^f/l"f 5^Vl4,5-b]ny v 

jv^f jV)^7X7JVft K (2.04 g, 5e*fi*lW) *»/So 
*H NMR (CDCl 3 )^(ppm): 1.24 (t, J = 7.5 Hz, 3H), 2.52 (s, 3H) , 2.57 (s, 3H) 2.7 
1 (q J = 7 5 Hz, 2H), 5.46 (s, 2H) , 6.84 (s, 1H) , 7.31 (brdd, J = 1.3, 7.7 Hz 
1H), ? 7.40 (t, J = 7.5 Hz, 1H) , 7.63 (brs, 1H) , 7.71 (brdd, J = 1.3, 7.5 Hz, 1H) , 
9.88 (s, 1H). 
ZC^M3 

X@l^#^ttfc4-yn^^>^;v^-^>'-tert-'7^>'i'v^^-^''>9 > (1.23 g, 4.08 
mmol) £THF (30 mL) Ki§fl$U 77^fl*7/l'^f*^o RJS»^»*-78 
<$£PL 1 57 mol/L n-^f-^V ^ A -^3^ > (2.60 mL, 4.09 mmol) Jtmz. c 

i; y>-3->f^^)^^^7/l'7 , t K (0.800 g, 2.72 mmol) OTHF (5 mL) «Hf*.* 15 

A7ft#***nit'CRE&*#Jh$*^ ft»J.^^/-CRJS»^«**^Ufeo »ii^7J- 
MtL 7jc^.t>WPAm7XT'»L> H*Ii-7 7*^y7^CT^i$^t, MEJBSL 
Ao iit^y') 7j^;v779 b - («^a- : =3 : 2) CT* 

h°l [4- (tert- "f* )Vy7f;Vv')iW^y^f^)7x^iV] [3- (2- J- ^ ^-5. 7- v> > f- 
;wW7[4 1 5-b]^ 1 J^>-3-^V^7-^)7x^;V]^7-;V (0.923 g, «66%) * 

t#/- o 

ESI-MS: m/z 516 [M + H] + 

mtiE# 2005-3029045 
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X H NMR (CDCl 3 U(ppm): 0.10 (s, 6H), 0.94 (s, 9H), 1.19 (t, J = 7.4 Hz, 3H) , 2 5 
3 (s. 3H), 2.59 (a. 3H), 2.68 (q, J = 7.6 Hz, 2H) , 3.66 (brs, 1H) , 4.71 (s, 2H) 
5.38 (s, 2H), 5.71 (s, 1H) , 6.86 (s, 1H) , 6.87 (d, J = 7.9 Hz, 1H), 7.13-7.29 ( 

m, 7H). 

X$fM4 

X^3-C# e> [4- (tert-y-f - ;Vy ^ f ;V y V ^ t V ^ f ;V) 7 x ^ ;V] [3- (2- J-f" ^ 
-5 7-~>^^;W 5 [4, 5-b] ^ y >-3-^ f ;v) 7 x-^] ^ ^ / - ^ (0.923 g, 
1 78 mmol) ^nn*lVA (20 mL) HBMlT?' > # > (3.11 8. 35.8 mmol) 

^•>'JAW7A^DV^77^ (ftS^f^ : ^*^=2 : l) 

°L l4-[3-(2-^^ ;v-5, 7-v * -f 5 *V[4, 5-b] e 'J v >-3--f * p< ^) ^ > ;v] 
^> v;v^-^v|-tert--7^;Vv^^^~>9 > (0.898 g, 4**98%) *#fco 
ESI-MS: m/z 514 [M + H] + 

X H NMR (CDCl 3 )5(ppm): 0.14 (s, 6H), 0.98 (s, 9H), 1.33 (t, J = 7.6 Hz 3H) ,2.5 
7 (s 3H) 2.64 (s, 3H) , 2.82 (q, J = 7. 6 Hz, 2H) , 4.83 (s, 2H) , 5.52 (s, 2H) . 6 
.90 (s, 1H), 7.29 (brd, J = 8.9 Hz, 1H), 7.39 (brt, J = 7.4 Hz, 1H) , 7.41 (d, J 
=7.9 Hz, 2H), 7.66-7.74 (m, 4H) . 
XfS5 

TM^^hfttz |4-[3-(2-^;V-5,7--y^?-;W 5 *V[4,5-b] tf V v >-3--f ^~ 
;V)^>-vM;V]^>v^^^'>l-tert--y"^;Vv>^;i/v9> (0.898 g, 1.75 mmol) £T 
HF (15 mL) lC?#j#U 1.0 mol/L TBAF-THF^fS (5.24 mL, 5.24 mmol) *tn*.£»£"C 

^^7^- (ftifcx^/n ^*-9->=2 : D i:-ci!L, *v>tx? y-;y^p>M H B B 

ftS-£&£fcl*J: *MfrfrWl4 (0.579 g, «83%) fcfcfco 
ESI-MS: m/z 400 [M + H] + 

: H NMR (CDCl 3 )5(ppm): 1.30 (t, J = 7. 6 Hz, 3H) , 2.55 (s, 3H) , 2.61 (s, 3H) , 2.7 
9 (q J = 7.6 Hz, 2H) , 4.77 (s, 2H) , 5.50 (s, 2H) , 6.89 (s, 1H) , 7.28 (brd, J = 
6.9 Hz, 1H), 7.35-7.42 (m, 3H) , 7.65 (d, J = 7.6 Hz, 2H) , 7.67 (d, J = 8. 1 Hz, 2 
H). 

mmm 1 5 1 

4-iL°[3 2 -( 4 2-i^;v-5,7-^y: i^W 5 ^/[4,5-b] tf 'J $»-3->f ^;v)-?>vM 
> v;M -1-^ tf ^7 v > Wb^Wi5) 

tt#Wl4 (0.250 g, 0.625 mmol) fciaMt* ^ V > (5 mL) CWL, 0 tCtl'jx 
f;V7 5> (0.131 mL, 0.939 mmol) y K (0.730 mL, 0.943 

mmol) ^Uu^mmmWLtzo ^«^K<&«lMr**tra*.> ^nn*^A«U 
7X^^fn^7K-e^?#-L/co ai^Miv^^yyACT^f^^^ n*JEae 
iUo (5 mL) l-^^^7y7 (0.208 mL, 1.87 m 

mol) RVY V (0. 870 mL, 0.623 mmol) *inil?at:T«»L^o R 

^□□^M : ^*y-;v=20: 1) Ht$|tt^ii:{:J:>)Ml5 (0.0900 g, «3 
0%) *#/:o 

ESI-MS: m/z 482 [M + H] + 

X H NMR (CDCh) d (ppm): 1.29 (t, J = 7.6 Hz, 3H) , 2.27 (s, 3H) , 2.46-2.60 (m, 6H 
2 53 (s 3H), 2.59 (s, 3H) , 2.79 (q, J = 7. 6 Hz, 2H) , 3.22 (t, J = 5. 1 Hz, 2H) 
3.54 (si 2H), 5.48 (s, 2H) , 6.86 (s, 1H), 7.25 (brd, J = 7.6 Hz, 1H) , 7.32-7.3 

8 (m, 3H)', 7.64-7.67 (m, 4H) . 



mmm 1 6 1 
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1 kWu-U^ 7 -v.fM 5 r/[4,5-b]^;v>-M^^^>^^^ 

^y^+^lZtw (0-621 mL, 4.03 mmol) **JV^ *fc«15i:H**> 
J: *Ht#i»16 (0.414 g, JR3*95%) fcftfco 



ESI-MS: m/z 539 W + ffl } 31 (t j . 7 . 5 Hz> 3H , 1.71 

X H NMR (CDCb 5 (ppm): 1-25 (t. J = 7.1 Hz, ^-f-^ K \' J , „ fi . ( 3H) 
2 15 (m 6H) 2.24-2.33 (». 1H) . 2.79-2.86 (m, 2H) , 2.55 (s. 3H , 2.61 s 3H , 

a I ^nS-^VVfAW* (US fc 3: 

[HJfeWI 1 7 ] 

a l f4° frs (V^v-5 7-v*+*4 * ^/[4,5-b] tru *>-3-f ;v^;v) ^-;v] * 

\^lV(0.0800 g ! O-lttil) «W3l:P»«Wi:«ft«» (0.0 

549 g, W67%) *#^o 

ESI-MS: m/z 497 [M + H] + _ „ , 5H) 2 

• (brd! j 1 7 5 K 0.5H), 7 'o9 (brd, J - 7. 5 Hz, 0.5H), 7.17 (t, J - 7.7 Hz, 0.5 
H), 7.21-7.37 (m, 6. 5H) . 

mum i 8 ] 

3 g> JRS|S88%) *#^ 0 

ESI-MS: m/z 554 [M + H] + „. , 1r n 

*H NMR (CDCI3) 8 (ppm) '. 1-18-1.30 (m, 6H) 1 75-2 17 (m 6H) 2. 24 -2^ 31 (m 1H) 

o K c f c i «rt ? 57 (s 1.5H), 2.60 (s, 1.5H), 2.61 (s, 1.5H), 2. ft VQ» J ' ° 

), 4.15 (q, J - /.i «z. w» . 7 16 (t J = 7.8 Hz, 0.5H), 

J = 7 4 Hz, 0.5H), 7.10 (brdd, J = 7.4 Hz, 0. bH; mo U, J 

7.22-7.42 (m, 6.5H), 10.1 (a. 0. 5H) , 10.4 (s, 0. 5H) . 

mmm 1 9 ] 

v-;vr;vn-;v (W%19) 

^U^^.^T.,-. (3.24 g, 17.4-01) MV V 

C/(S^),(pp m ): 0.15 (s, 6H), 0 99 (s OB) 4.74 (s * , 7^1 (t J - 7- 
7 Hz, 1H), 7.27 (dt, J = 1-4, 7.7 Hz, 1H) , 7.41 (dt, J = 1.4. 7.7 Hz, 1H; , 
(s, 1H). 

™Sl^»fe*Lfc(3-yn^^y^**^)-tert-^^^>f-^^9^ (2-71 g. 8.9 

ffiiE#2 0 0 5 -3 0 2 9 0 4 5 
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9 mmol) *fliv^ *fc«14©:rS3 fc WW*©***: J: D [3-(tert-^V 

7*-rt [3-(2-^;v-5,7-^ 5 ^/[4,5-b] * U v *-3-4 * 
;V)7^;l/]> $J-)l> (1.95 g, X1X*74%) 
ESI-MS: m/z 516 [M + H] + 

*H NMR (CDCls) *(ppm): 0.07 (s. 6H), 0.92 (a. 9H , 1.19 t. = 7^4 Hz 3H ^ 2. 5 
3 (s, 3H), 2.59 (b. SO. 2.67 (q, J = 7.4 Hz, 2H) , 4.68 (s, 2H) 5.38 (s, 2H) . 5 
.71 (s, 1H), 6.85 (s, 1H), 6.87 (d. J = 6.4 Hz, 1H) , 7.13-7.28 (m, 7H) . 

X Xg2-t:i# hfttz [3- (tert-7 + » V ^ WJ*W^JI')7i^] [3- (2- * * * 
-5 7-v^;W 5^V[4,5-b]^Uv ? >-3--r;V^^^)7^^JV]^^^-^ (1.95 g, 3 

.78 mmol) *fflv>, *ifc«14©I«4 fc ^#©*fe K ± D 3-[3-(2-^;V-5, W 

5 ^vl4,5-b]^v v>-3-^;v^^;v)^yvM;v]^>^;vi-^^-tert-^^;vv^f-;v 

(1.88 g, «97%) *#^o 
ESI-MS: m/z 514 [M + H] + 

*H NMR (CDCls) S(ppm): 0.10 (s, 6H), 0.93 (s, 9H , 1.32 t, J = 7 6 Hz 3H) 2.5 

6 (a. 3H), 2.62 (s, 3H), 2.79 (q, J = 7.6 Hz, 2H) , 4.77 (s, 2H) 5. 51 (s 2H) 6 
89 (s 1H) 7 27 (brd, J = 7.8 Hz, 1H) , 7.37 (t, J = 7.6 Hz, 1H) , 7.40 (t J = 

7 6 Hz! m)[ 7.57 (brd, J = 8.3 Hz, 1H) , 7.59 (brd, J = 7.6 Hz, 1H) 7.65 (brd, 
J = 7.4 Hz, 1H), 7.70 (d, J = 1.8 Hz, 1H) , 7.72 (d, J = 1.5 Hz, 1H) . 

X 5i3^#e>^^3-[3-(2-^^;V-5,7-v^ 5 ^/[4,5-b] ^V*^**** 

)^^yM;v]^>v^^^v-tert-7^;Vv^^^v9> (1.88 g, 3.65 mmol) ZM^ 
, ^*«14®ie5fc i ^*19 (1.18 s. W81%) *#fco 

ESI-MS: m/z 400 [M + H] + 

>H NMR (CDCls) 8 (ppm): 1-32 (t, J = 7.6 Hz 3H) 2.52 (s 3H 2.59 (s. SH) 2.7 

8 (q J = 7.4 Hz, 2H) , 4.68 (s, 2H) , 5.50 (s, 2H) , 6.86 (s, 1H) , 7.35-7.44 (m, 4 
H), 7.54-7.61 (m, 3H) , 7.72 (dt, J = 1.7, 7.3 Hz, 1H) . 

immm 2 0 1 

4- 13 °[3 2 - {2-1* ;V-5, 7- v ^ f- * 4 5 ^ y [4. 5-b] \£ V v >-3-^ * * * *) ^ > *] 
v ;v f-;vtf^-7 v y ( / fb / a %20) 
ft#Wl9 (0.200 g, 0.5501 mmol) *Mv*, *tt«15 fc W*©:fr«fcfc * *Mt*W20 (0. 

189 g, W78%) «r#^o 
ESI-MS: m/z 482 [M + H] + 

>H NMR (CDCls) S(ppm): 1.27 (t, J = 7.4 Hz, 3H) , 2.21 (s, H) 2. 26-2. 50 m 8H) 
, 2.49 (s, 3H), 2.57 (s, 3H) , 2.76 (q, J = 7.6 Hz, 2H) , 3.48 (s 2H 5.45 s 2 
H), 6.82 (s, 1H), 7.24 (brd, J = 8.7 Hz, 1H , 7.31 t J = 7.6 Hz^ 1H 7.32 t 

J = 7.6 Hz, 1H), 7.48 (brd, J = 7.8 Hz, 1H) , 7.51 (brd, J = 7. 6 Hz, 1H) . 7.61 ( 
brd, J = 7.4 Hz, 1H), 7.65 (s, 2H) . 

mmm 2 1 ] 

!_ |L 0 [3 2 - (2-1 f- ;v-5, 7- 3; * * * 4 ^ * V [4, 5-b] tf u v > -3- >f *> > ^;v)^>vM;v]^ 

ft#l»19 (0 200 g, 0.501 mmol) W't'n'jy> (0.125 mL, 1.50 mmol) SrfflV^ fl 
Jfe#II15k|Wl^^fe^j:^<b^21 (0.184 g, «82%) £#/c 0 

ESI-MS: m/z 453 [M + H] + , 
>H NMR (CDCh) S (ppm) : 1.29 (t, J = 7.4 Hz, 3H) , 1.72-1,77 (m 4H) 2.48-2.59 (m 
, 2H), 2.51 (s, 3H), 2.58 (s, 3H) , 2.77 (q, J = 7.4 Hz, 2H) , 3.61 (s 2H >' 5 -f 
(s, 2H), 6.84 (s, 1H), 7.25 (brd, J = 7.8 Hz, 1H) , 7.34 (t J = 7.6 Hz 2H) 7 5 
3 (d, J = 7.6 Hz, 1H), 7.55 (d, J = 7.6 Hz, 1H) , 7.63 (d, J = 7.6 Hz, 1H) , 7.67 

mtm 2005-3029045 
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(s, IH). 

mmm 2 2 1 

l_{3- 0 [3 2 -( 5 2- 1 if-^-5,7-v^f-;^'1 , 5 ^/[4,5-b]tf; >_ 3 .^m f ;v)^^vMJi/]^ 

> v M\£s< V v > -4- iJ ;V ** > ^ -f- ^ * ~r ;v M fr^W 22 ) 

lfc"&^19 (0.300 g, 0.751 mmol) fcfflv^ £%ffl|16 £ M^&K £ <fr«22 (0.3 
11 g , J»77%) 

ESI-MS: m/z 539 [M + H] + ,,„,.„ ou> i « 

^ NMR (CDCh) <5 (ppm): 1.17 (t, J = 7. 1 Hz, 3H), 1.26 (t, J = 7.6 Hz 3H) , 1.62- 
1.85 (m. 4H), 1.99 (dt, J = 2.3, 11.2 Hz, 2H) , 2.17-2.28 (m, IH) 2.48 (s 3H) 
2.56 (s, 3H), 2.75 (q, J = 7.6 Hz, 2H) , 2.71-2.80 (m, 2H) , 3.44 (s, 2H) 4. 06 (q 

J = 7 1 Hz, 2H), 5.45 (s, 2H) , 6.82 (s, IH) , 7.25 (brd, J = 8.2 Hz, IH) , 7. 30 
(t, J = 7.6 Hz, IH), 7.32 (t, J = 7. 6 Hz, IH) , 7.48-7.53 (m, 2H) , 7.56-7.65 (m, 
3H). 

mmm 2 3 ] 

[0 2 5 2 1 

4- [3-l[3-(2-^^-5,7-v^^W 5 V V[4. 5-b] * } ) v^-3->f )Mf )V)7x-JV]b 
K n 3=- ?/ >f 5 J * * M ^ > v ^3 -1-^ f - ^ tf ^ 9 v > «^t/23) 

ft^20 (0.180 g, 0.373 mmol) fcfflV>, £36013 Rl * <9 ft£-»23 (0.18 

5 gt I|X^86%) £#£ 0 
ESI-MS: m/z 497 [M + H] + 

! H NMR (CDCh) § (ppm) : 1.19 (t. J = 7.4 Hz, 1.5H), 1.21 (t. J = 7.4 Hz 1. 5H) 2 
.20 (s, 1.5H), 2.21 (s, 1.5H), 2.33-2.57 (m, 8H) , 2.45 (s, 1.5H) 2.48 (s 1. 5H) 
, 2.55 (s, 3H), 2.67 (q, J = 7.4 Hz, IH) , 2.73 (q. J = 7.4 Hz, IH) , 3.46 (s ,2H) 
, 5.35 (s, IH), 5.40 (s, IH) , 6.78 (s, 0.5H), 6.79 (s, 0.5H), 6.90-7.29 (m, 7. 5H 
), 7.57 (s, 0.5H). 

mmm 2 4 1 

[0 2 5 3] 

1- [3- |[3-(2-^f-;V-5,7-v^ < ^Vl4, 5-b] \£ V v >-3-^ ^ f-JV) 7 *-^] 

Kn*->'f5/>f^^>^] ^ u J J ^ * (^fb^-%24) 
^%21 (0.115 g, 0.254 mmol) *fflv», »|0J3 IWO^&K £ 19 ffrfr*24 (0.10 

ESI-MS: m/z 468 [M + H] + 

1 H NMR (CDCh) * (ppm): 1.18 (t. J = 7.4 Hz, 1.5H), 1.19 (t, J = 7.4 Hz 1.5H) 1 
92 (brs, 4H), 2.44 (s, 1.5H), 2.47 (s, 1.5H), 2.51 (s, 3H), 2.68 (q J = 7.4 Hz 
IH) 2 72 (q, J = 7.4 Hz, IH) , 2.97 (brs, 4H) , 3.93 (s, IH) , 3.97 (s, IH) , 5.3 
6 (s.'lH), 5.42 (s, IH), 6.79 (s, IH) , 6.90 (brd, J = 6.9 Hz, 0.5H), 7.02-7.36 ( 
m, 6H), 7.48 (s, 0.5H), 7.60 (brs, IH) . 

mmm 2 5 1 

4_(L°^VV-5,7-v^f-;v^ ^ ^y-[4,5-b]H°v ^>-3-^;v^;v)^,t«^^ {it 

^£$325) 

ftjR<D^7u* (1-00 g, 4.36 mmol) Srfflv^ £}fc0Jlfc H*<D 

^■fti- J: D<b-&'W25 (0.720 g, W51%) *&t:o 
ESI-MS: m/z 324 [M + H] + 

*H NMR (CDCh) <5 (ppm): 1.29 (t, J = 7.6 Hz, 3H) , 2.58 (s, 3H) . 2.64 (s 3H) , 2.7 

4 (q, J = 7.6 Hz, 2H), 3.89 (s, 3H) , 5.50 (s, 2H) , 6.91 (s, IH) , 7.14 (d, J = 7. 

9 Hz, 2H) , 7. 95 (d, J = 8. 2 Hz, 2H) . 

mmm 2 6 1 

[0 2 5 5] 

fflfjEifc 2005-3029045 
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4 _ - ;V-5, 7- y^f;V^5 V V* [4, 5-b] tf V ^ > -3-^)Mf JV) + 7x-M^*7 

-fb#«P5 (0.200 g, 0.646 nmol) «rffi<fc^^>> (6. 5 mL) U T-V^ (0.1 

17 mL, 1.28 mmol) , EDC (0. 248 g, 1.29 nmol) "&.Xf\-\L Kn^y^VVh V T V— 
TKfDt/ (0.0873 g, 0.646 mmol) ^Jni, ^^T«»L/c 0 M^^^n^ 

%26 (0.161 g, W65%) Sr#fco 
ESI-MS: m/z 385 [M + H] + 

J HNMR (CDCh)S(ppm): 1.26 (t, J = 7.4 Hz, 3H) , 2.58 (s, 3H) , 2.62 (s, 3H , 2.7 

2 (q J = 7.6 Hz, 2H) , 5.48 (s, 2H) , 6.91 (s, 1H) , 7.11 (t, J = 7.4 Hz, 1H) , 7.1 

2 (d, J = 8.3 Hz, 2H), 7.32 (t, J = 7.6 Hz, 2H) , 7.60 (d, J = 7.8 Hz, 2H) , 7.78 

(d, J = 8. 1 Hz, 2H) , 8. 24 (brs, 1H) . 

mmn 2 7 ] 

[0 2 5 6 ] 

3 _ (2- j. -f - ;V-5, 7- y^f;K5 ^ V [4, 5-b] M V v >-3-^V^fiV) + 7x-M>X7 
5 K ( / ft / D J i^27) 

\b£*4 (0.300 g, 0.970 mmol) fcfflv*. *»J26i: |WI#<D?jftK «K «3 <fc#«»27 (0.2 
65 g, JDU*71%) fc»fco 
ESI-MS: m/z 385 [M + H] + 

X H NMR (CDCh) 5 (ppm): 1.32 (t, J = 7.3 Hz, 3H) , 2.59 (s, 3H) , 2.63 (s, 3H , 2.7 
9 (q J = 7.3 Hz, 2H) , 5.51 (s, 2H), 6.91 (s, 1H) , 7.15 (t, J = 7.3 Hz, 1H) , 7.2 
4 (d, J = 9.5 Hz, 1H), 7.37 (t, J = 8.0 Hz, 2H) , 7.39 (t, J = 7.7 Hz, 1H) , 7.60 
(d, J = 7.7 Hz, 2H), 7.75 (d, J = 7.7 Hz, 1H) , 7.80 (s, 1H) , 7.83 (s, 1H) . 

mmm 2 8 ] 

[0 2 5 7] 

4_(2-i^;V-5,7-v^^W 5 ^/[4,5-b] fcf U *J >-3->f * * ^^)-N-(4-li F^y^ 

4_7'7^>y>7;V3-;V (1.60 g, 12.9 mmol) SrffiV\ «f!l26 IWtff^ftK 
i^^%28 (1.78 g, JDU£66X) *r»fco 
ESI-MS: m/z 415 [M + H] + 

>HNMR (CDCh) 5 (ppm): 1.28 (t, J = 7.7 Hz, 3H) , 2.58 (s, 3H) , 2.64 (s, 3H) , 2.7 

3 (q J = 7.5 Hz, 2H), 4.66 (s, 2H) , 5.50 (s, 2H) , 6.91 (s, 1H) , 7.15 (d, J = 8. 

4 Hz', 2H), 7.29 (d, J = 8.4 Hz, 2H) , 7.56 (d, J = 8.6 Hz, 2H) , 7.78 (d, J = 8.3 
Hz, 2H), 8.05 (s, 1H). 

mmm 2 9 ] 

[0 2 5 8] , 

4_(2-^;V-5,7-y>^ <f-*4 5 ^/[4,5-b] tf U v )V * ^;v)_N-[4-(4-* 

<fc^-W28 (0.300 g, 0.724 mmol) £fflv> % ^Jfe«15fc raflftO^ifet J: ») <k#W29 (0.1 
54 g, W43%) «r#feo 
ESI-MS: m/z 497 [M + H] + 

!H NMR (CDCh) 5 (ppm): 1.25 (t, J = 7.4 Hz, 3H) , 2.25 (s, 3H) , 2.43 (brs 8H) ,2 

55 (s, 3H), 2.60 (s, 3H) , 2.71 (q, J = 7. 4 Hz, 2H) , 3.44 (s, 2H) , 5.46 (s, 2H) , 

'6.88 (s, 1H), 7.12 (d, J = 8.3 Hz, 2H) , 7.25 (d, J = 8.4 Hz, 2H) , 7.52 (d, J = 
8.4 Hz, 2H), 7.75 (d, J = 8. 3 Hz, 2H) , 8.10 (s, 1H) . 

mum 3 0 ] 

[0 2 5 9] 

4 _ ( 2 -if-;V-5, 7- V ;* 5 *V [4, 5-b] fcf y v >-3- ;V ^ ^ >U) -N- [4-(kd V v >-l 

.^^f;»7x-iV]^>X75 K (^t»30) 
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ft&mS (0.350 g, 0.844 mmol) S^"o'Jy> (0.290 mL, 3.38 mmol) fcfflv*, ^ 
»f!ll5fc|Wl#<75^fe^i •9<fc^30 (0.205 g, W52%) 
ESI-MS: m/z 468 [M + H] + 

X H NMR (CDCl 3 )«?(ppm): 1-29 (t, J = 7.4 Hz, 3H) . 1.79-1.85 (m, 4H) 2.54-2.57 m 

4H) 2.59 (s, 3H), 2.64 (s, 3H) , 2.75 (q, J = 7.5 Hz, 2H) , 3.63 (s, 2H , 5.51 

(s 2H) 6.92 (s, IH), 7.17 (d, J = 8. 3 Hz, 2H) , 7.32 (d, J = 8.4 Hz, 2H) , 7.57 
(d. J = 8.3 Hz, 2H), 7.81 (d, J = 8. 1 Hz, 2H) , 8.15 (s, IH) . 

mmm 3 1 ] 

^(L^VVi^-v^f-^-r s *V[4,5-b]ev v>-3-^f;v^-f-^)-N-[4-(^;v* 1 ; >-a 

-fk^»28 (0 350 g, 0.844 mmol) &t^e;W*V > (0.300 mL, 3.38 mmol) fcfflv^ m 

mn5twim<vijm"£V)it&mi (0.252 g , »62%) £#^ 0 

ESI-MS: m/z 484 [M + H] + 

*H NMR (CDCh) 5 (ppm): 1.28 (t, J = 7.6 Hz, 3H) , 2.41-2.44 (m 4H) 2. 58 (s 3H) 
2 63 (s 3H) 2.74 (q, J = 7.6 Hz, 2H) , 3.46 (s, 2H) , 3.67-3.71 (m, 4H) , 5.49 
s 2H), 6.91 (s, IH), 7.17 (d, J = 8.3 Hz, 2H) , 7.30 (d, J = 8.6 Hz, 2H) , 7.56 ( 
d, J = 8.3 Hz, 2H), 7.78 (d, J = 7. 9 Hz, 2H) , 8.07 (s, IH) . 

mnm 3 2 ] 

[0 2 6 1 ] 

l_[4_(2-^;v-5,7-v^ ^/M 5 ^/[4.5-b] fcT'J ^>-3->f f-;v)-<> vM ;v] tf^ 

^y;^3f>Sxf;VxXf)V (2.00 mL, 12.9 mmol) Srfflv^ ^M^J26 
fefcJ: «Mfc£-W32 (2.88 g, JRap99%) SrWfco 
ESI-MS: m/z 449 [M + H] + 

*H NMR (CDCh) S (ppm) : 1-25 (t, J = 7. 1 Hz, 3H) . 1.31 (t, J = 7.6 Hz 3H) ,1 71 
(brs, 6H), 2.55 (m, IH) , 2.58 (s, 3H) , 2.64 (s, 3H) , 2.76 (q, J = 7.6 Hz 2H) 3 

01 (brt, J = 12.1 Hz, 2H), 4.15 (q, J = 7. 2 Hz, 2H) , 5.47 (s, 2H) , 6.91 (s, IH) 
, 7.13 (d, J = 8.2 Hz, 2H), 7.31 (d, J = 8.3 Hz, 2H) . 

' mmm 3 3 ] 

1 0 2 6 2 } 

l,[4.(2-if^5,7-^>f^^ 5 ^y[4,5-b] tf U v >-3--f Wf*)^>VM 
y -p-y^ (4- K 

>ffc^P6 (0.200 g, 0.476 mmol) (5 mL) fc*#U L^^^7 

v> (0.110 mL, 0.970 mmol) , EDC (0.185 g, 0.970 mmol) Rtfl-fc ^^^^i 
,, 7 >/HV W | (0.0780 g, 0.580 mmol) £inx, IICTl^tfco RJS«^W 

j«ifcl:J: «Mfc^33 (0. 199 g, «83%) fc#fco 
ESI-MS: m/z 503 [M + H] + 

*H NMR (CDCh) 8 (ppm): 1.28 (t, J = 7.4 Hz, 3H) , 1.74-1.77 (m, 4H) , 2.00 (brs 
4H) 2 28 (s, 3H), 2.36 (brs, 4H) , 2.55 (s, 3H) , 2.60 (s, 3H) , 2.70 (m, IH) , 2.7 
4 ( q , J = 7.6 Hz, 2H) , 2.90 (brs, 2H) , 3.49 (m 2H) , 5.44 (s, 2H), 6.87 (s, IH) , 
7.11* (d, J = 8.1 Hz, 2H), 7.28 (d, J = 8. 1 Hz, 2H) . 

mmm 3 4 1 

4 _ (2-°xW-5, 7- v * ;v ^ V V [4, 5-b] tf V v ^;Mf JV)^>y>7iV3- ;V 

^*25 (2.00 g, 6.18 mmol) *JBv>. ^»J13 iM^feK J: *Mfr&-W34 (1.52 
g, 86%) *#fc„ 
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ESI-MS: m/z 296 [M + H] + 

X H NMR (CDCls) d (ppm): 1.27 (t, J = 7.4 Hz, 3H) , 2.41 (brs, 1H) , 2.58 (s, 3H) , 2 
.62 (s, 3H), 2.73 (q, J = 7.4 Hz, 2H) , 4.64 (s, 2H) , 5.43 (s, 2H) , 6.89 (s, 1H) , 
7.06 (d. J = 8.3 Hz, 2H), 7.25 (d, J = 8. 2 Hz, 2H) . 

mmm 3 5 ] 

N _[4_°(2 2 -li;U-5,7-v^ i^W ^ *V[4, 5-b] fcf U v>-3-^ /U > ^ > v^l T - V 

y (>f^^-%35) 

^%34 (0.300 g, 1.01 mmol) *MAt*?-V> (10 mL) ^itftfU 0 t^Th'Jx 
f;V7r/ (0.284 mL, 2.03 mmol) S^n^W-^^'JK (0. 118 mL, 1.52 mm 

oi) fciniU i.5#w«#Lfco RtSS-frW^***n^.t:»«lwi***«*u, 

fcS-fr, «JE««SL^o ^-e^*^b^^V> (10 mL) Ki§«?U hV^^VT^ 
> (0 283 mL, 2.03 mmol) JLVT-'J * (0.277 mL, 3.04 mmol) ZMk., 

_ : ^**r>=i : 3) ctiii, nhtitzBmik&mzyj vyoe^ 

- r ;v <£ «5 *&IMt l'**) ft^W35 (0. 149 g, J»40%) 

ESI-MS: m/z 371 [M + H] + 

iHNMR (CDCls) S (ppm): 1.29 (t, J = 7.4 Hz, 3H) , 2.58 (s, 3H) , 2.63 (s, 3H) , 2.7 
7 (q J = 7.4 Hz, 2H) , 4.01 (brs, 1H) , 4.28 (s, 2H) , 5.43 (s, 2H) , 6.59 (dd, J = 

1 o' 7.6 Hz, 2H), 6.70 (dt, J = 1.0, 7.3 Hz, 1H) , 6.89 (s, 1H) , 7.08 (d, J = 8. 
3 Hz, 2H), 7.15 (dt, J = 1.3, 7.3 Hz, 2H) , 7.27 (d, J = 8.8 Hz, 1H) . 

mmn 3 6 ] 

[0 2 6 5 ] _ _ , 

N .[3_(2-if;V-5,7-v>f-;W 5 ^V[4, 5-b] tf U v>-3--f * f ^^^^^T-'J 

ft£-»13 (0.180 g, 0.609 mmol) £ffiv>, £jfcffl|35 J: «J ^%36 (0.0 

400 g, JR*18%) *#^ 0 
ESI-MS: m/z 371 [M + H] + 

*HNMR (CDCls) d (ppm): 1.29 (t, J = 7.6 Hz, 3H) , 2.60 (s, 3H) , 2.65 (s, 3H) , 2.7 
5 (q J = 7.6 Hz, 2H) , 4.23 (s, 2H) , 5.45 (s, 2H) , 6.60 (d, J = 7.6 Hz, 2H) , 6.7 

2 (t, J = 7.4 Hz, 1H), 6.90 (s, 1H), 6.99-7.01 (m, 1H) , 7.13-7.28 (m, 5H) . 

mmm 3 7 1 

[0 2 6 6] 

4b-£-tJP7 (0.0084 g, 0.030 mmol) £?nu*Jl/A (0.30 mL) &~?#ft?U R C0C1 (5C 
* R 39 temmtmm'?&2>) 0^nn*;VAi$ (1.0mol/L, 0.050 mL) iRtftfU tf- 
;i/t?'J^> (2% 0.029 g. T^VK'J yftt») fcjQnx.^ M-C3l$KI«#L;fco 

RJSOjRiBf * ?M ^Yf^77-f- -CfltB t fcfL RJEStS'S-* * n n * ;v A (0. 30 m 
D sr> ; i> 'J x (2-7 5 / ;v) 7 v > (i% *J & 

3 40 mmol/gx 0.044 g, y t^M±U) £*niU IfitMWLfco RJ&jfi^ 
jjjirtiovy>*%8IIL. 6l«f*Uo ^$Bn7f^7^ 

:^nn*M = i:4) tilt, ft^%37Mb£*0£#£o 
[0 2 6 7] 

ft^W<0*5ii:$Hrli (APCI-MS) i±f|2it (1) ~ (3) fclBLfco 
[«« 3 8 ] 
[0 2 6 8] 
^tF61~ft^t/750^ 

ft^P7 (0.0084 g, 0.030 mmol) Bnn*W (0.30 mL) fc?fr»U R NC0 (5*1 
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^immtmm^&z) «^n*wit (i.o«>i/l. o.oeo *JJ*;; * **. 

ni Jul (0.60 mL) »ljr>U(2-7^x^)7? ^Jtf^ 

0^^^***^ ^3.20 mmol/g, 0.042 g. *fc 
Hr/»n-7b^7-f- (*^t*v;VSCX> ^'JT« 2 mol/LT^^-T- 

[0 2 6 9] 

lh^O#^5MJrtt (APCI-MS) J±fS33il (1) ~ (2) I'lBL^o 
lUifcffl 3 9 ] 

^^htT^.^ **nn** A (0.40 mL) |C»*U hU^T 



<W%P7 (0 084 g, 0.036 mmol) ^an*U (0.40 mL) K*«U 
5 : (0 014 mL, 0.100 mmol) ^R 42 0C0C1 (* + , R 42 i±t»E * W*^* * > ?^ ° 
(1.0 mol/L, 0.070 mL) IST«WUo K* 

*S=.+ l)TS>#VX*l'> (1% v^MV^*m 1^3.40 mmol/g, 0.088 

l££>k (0045 g) jc^*'j^f^nfv> (2% yvr-^>*>*«^ 

* ^3.20 ll/g, 0.042 g. 7 »»tt«) **D;i> 

_;V : ^D^VA = l : 20) tilU ft*4fc76Mfr&»80&*#;fco 

[0 2 7 1] _ ^ 

-ffr£4&W#£i:5HHft (APCI-MS) l±^4^^BfiL^o 

[SEJfcW 4 0 ] 

4-(L°^V-5.7-5;^ **"f 5 ^/[4,5-b] *° V v>-M ^f^)7x^H*)WU > 

ttAmri (0 206 g. 0.735 mmol) *THF (7.0 mL) K#**U i^-tert-7 f^v ^r/l/* 
+ (0 192* g 0 882 mmol) *lni*Tin****T. «»Lfc 0 RJS»****H: 
g|L, WtSlxf <fc#*81 (0.281 g, 0.735 mmol, 1 

00%) £#fco 

APCI-MS^- W(±^4^^bSL^o 

>H NMR (CDCl 3 )^(ppm): 1.29 (t, J = 7.6 Hz 3H) , 1. 50 (s, 9H) , 2.59 (s, 3H) 2 6 
2 (s 3H) 2.77 (q, J = 7.6 Hz, 2H) , 5.39 (s, 2H) , 6.43 (brs, 1H) , 6.88 (s, 1H) , 
7.05 (brd, J = 8.7 Hz, 2H) , 7.26 (brd, J = 8. 7 Hz, 2H) . 

mmm 4 1 1 

[0 2 7 3] 

^^^82-^^-^960^-^ . . . , 

ihtmi (0.011 g, 0.030 mmol) £THF (0.40 mL) C#*U *V *Atert-7 h*v 
K (1 mol/L, 0.10 mL) 2^R 26 S0 2 C1 (**, R Z6 lif E^iT«^) (0 060 «1) 

tlT rWU >i;7^*n»« (0.10 mL) »iT£St3B|FlWU: 0 il^ 
" • mtE# 2005-3029045 
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^1 ^3.20mmol/g, 0.042 * *Jn*., Jf^« 

) -eflfJlL, 'ft^82~^^96 5 £r#?to 
[0 2 7 4] 

ft^WO*3fi.fc4Hrtt (APCI-MS) l±^5^ (1) ~ (2) KiBLfco 
[gt&fcflu 4 2 ] 

13_<2°J£^.7-^ W 5 ^/[4,5-b] tf 'J 7 *^>H 7 * 

ft#*P7 (0.100 g, 0.357 nunol) (7. 1 mL) ' £ ^ 

^W7^)7xn*> (0.059 g, 0.107 mmol) . >V * ( Z i n 
v^v^(O) (0.016 g. 0.0179 mmol) . ^ 1 

t>^^g B B H U lt&m97 (0.017 g, 0.0477 mmol, «13%) *#*io 
APCI-MS: m/z 357 [M + H] + , , „ g 

>H NMR (CDCh) * (ppm): 1.32 (t. J - 7.6 Hz 3H) 2 57 (s 3H) 2 62 (s 3H) 2 8 
1 (n J = 7 6 Hz, 2H), 5.39 (s, 2H) , 5.70 (brs, 1H) , 6.65 (bid, J = 7.4 Hz, lti) , 
6.75 (brs, 1H), 6.87-7.00 (m, 5H) , 7.12-7.25 (m, 3H) . 

mmm 4 3 ] 

l4-(2°-i^t-5,7-v^f-;V^ 5 ^/[4,5-b] XV i»-3-4 Wf^)7x^|7x^ 

T ^«ratSv>! **«42fcn*O*tt^J:0ft^»98*»fc (W30%) 0 
APCI-MS: m/z 357 [M + H] + , „ R 

i H NMR (CDCh) * (ppm): 1.31 (t. J = 7.6 Hz 3H) 2 60 (s 3H) 2 62 (s. 3H) 2.8 

1 (q, J » 7.6 Hz, 2H), 5.38 (s, 2H) , 5.70 (brs, 1H), 6.88-7.05 (m, 8H) , (.20 7.Z 
7 (ml 2H). 

mnm 4 4 ] 

4- |4- 0 (2-i£l-5, 7-v^ f>W 5 ^/[4, 5-b] If V v ;V^;V)7x^7^l 

5?^*P7 (lOOg 3.57 mmol) * Y )V^y (36 mL) K**U 1,1' -"('^x- 
J±xyL)? Juiy (0.396 g, 0.714 mmol) , 1,1' -^(v7x^W7 /) 
;!^>y/nn;^yUai (0.292 g, 0.357 mmol) ^H^Mjt^J 
^ (0.515 g, 5.36 mmol) 

JV (0 699 mL 4.28 mmol) fcttlx^ 7 * =* ^#H*TF80 CT1. 5B# K» L /vJ^TL 

^75^35^5) ?S«U ' - V *u 

;V^^gf B L, <t#W99 (1.01 g, 2.36 mmol, W66%) **fco 

APCI-MS: m/z 429 [M + H] + » „ fin 

'H NMR (CDCh) * (PP»): 1-32 (t, J - 7.6 Hz, 90. 1.37 t. - 7.0 Hz 3H , 2.80 

c ottn o fi ? fo w) 2 81 (a J = 7.6 Hz, 2H), 4.33 (q, J = 7.0 Hz, Ztt) . 

to. Si 6.04 (brs 1H> 6 88-6.97 (», 3H), 7.03-7.13 (n, 4H), 7.88-7.93 h. 2H) 
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mmm 4 5 i 

[ 0 2 7 8] , , / 

|4_(2-^^;V-5,7-v ? ^^;V'f < *V[4,5-b]tf'J -W-M^^f ^)7x-M l4-(4-> 

-jy-\-A fr) 7x-)l/| 75 > 

(-fb^lOO) 

ft^P9 (0.259 g, 0.647 mmol) ^THF-DMF (3 : 1) (8.0 mL) KflHSU N-X 
tf^9v> (0.108 mL, 0.970 mmol) , EDC (0.248 g, 1.29 mmol) RtfiL-fc Kn*->^ 
> V h 'J Ty-^7Kfn^ (0.099 g, 0.647 mmol) *tnx., 5B#HSM$ Lfco KJS 

^^yMV^nf;Vx-r;^^S^L, <k#t?100 (0.262 g, 0.543 mmol, JR^84 
%) Sr#fc 0 

APCI-MS: m/z 483 [M + H] + 

*H NMR (CDCh) S (ppm): 1.32 (t. J = 7.6 Hz, 3H) , 2.31 (s, 3H) , 2.41 (brs, 4H) , 2 
.60 (s, 3H), 2.63 (s, 3H) , 2.81 (q, J = 7. 6 Hz, 2H) , 3.64 (brs, 4H) , 5.40 (s, 2H 
), 5.96 (s, 1H), 6.89 (s, 1H), 6.95-7.08 (m, 6H) , 7.29-7.34 (m, 2H) . 

'mmm 4 6 ] 

[0 2 7 9] , , , , 

)4_(2-^;V-5,7-v^;W ^ ^Vl4,5-b]t: 0 V *J>-3-4 y x.-M |4-(t K 

<fc^W99 (0.453 mg, 1.06 mmol) £THF (10 mL) K»#U 7Xfftv^vrf^7^ 
3= - ry A _ (1 mmol/L, 4.2 mL, 4.2 mmol) fctJUx. T^U^IO^ W Lfc 

0 RIl>MI:d ? ->x;vM^«fc * u u *;va fcflnx., gffl-T?4i$IBJ*#Lrt:fefc:* 
n n * ;v A -e30ttffi Lfco ^MftJi **&5fnit£>ic"ei*iS-U toM^ >"? A 

iEtiLfco ^£i*y-;v^<b#£hIU Ifc^lOl (0.384 g, 0.994 
mmol, JR.^94%) fcfffco 
APCI-MS: m/z 387 [M + H] + 

*HNMR (CDCh) S (ppm) : 1.32 (t, J = 7.6 Hz, 3H), 2.60 (s, 3H), 2.62 (s, 3H) , 2.8 

1 (q, J = 7.6 Hz, 2H), 4.60 (d, J = 5.8 Hz, 2H) , 5.39 (s, 2H) , 5.72 (s, 1H) , 6.8 
8 (si 1H), 6.93-7.08 (m, 6H) , 7.22-7.26 (m, 2H) . 

mmm 47] 

[ 0 2 8 0] , , , 

{4_(2-^-f-;V-5,7-v^-f-;W 5 ^V[4,5-b] tfU y>-3-^f JMf ^)7x^;v| |4-(4-^ 

yfcSMfcV f-^ A7;V5 — y A (0.044 g, 1.16mmol) £THF (5.0 mL) KteM L> 0 °C 
-?mSr;V5-?A (0.0773 g, 0.580 mmol) ^THF (7.0 mL) ffiFtfcfcin*., ^^**10 
55-F B 1»L7Co it^miOO (0.140 g, 0.290 mmol) OTHF (6.0 mL) »t*o 

< l? fcfln*., 0 °C-C-15^P^Wt/io RJS«-£Wfc2 mlAJfrWttti- > 'J *A*»ffc«:in 

ftittb^o #ibtL^Hac*THFtC^«|L. 7Vjl/f (74 mg, 0.58 mmol) OTHF (2 mL) v# 
m^inxfco WfflLfcifcKfcataU THF^«m^-f-^^M^»LT^%102 (0.1 
73 g, 0.247 mmol, W85%) *#/c 0 
APCI-MS: m/z 469 [M + H] + 

X H NMR (DMS0-de)5(ppm): 1.23 (t, J = 7.4 Hz, 3H) , 2.35 (s, 3H), 2.51 (10H, DMS0 
<D bt-^-y v 7), 2.61 (brs, 4H), 2.79 (q, J = 7.4 Hz, 2H) , 3.41 (s, 2H 

), 5.34 (s, 2H), 6.59 (s, 4H) , 6.93-7.14 (m, 9H) , 8.15 (s, 1H) . 

imtm 4 8 ] 

[0 2 8 1 1 X , , ^ 

j 4 _(2-^f-;i/-5, 5 ^vl4, 5-b] tf U v >-3-^ f-*) 7 * 

^ ij v >-4--f )V)75 7 (^^103) 
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tt^%P7 (0.200 g, 0.713 mmol) t'^nnxr/ (3.0 mL) fcfflHRU lEHft (0.50 
mL) l^fM-t^'JF> (0.175 mL, 1.43 mmol) RXF r- V V *->**ffc* 
thy^A (0.303 g, 1.43 mmol) SST'l. 5B#M# Lfc„ RJS«-frW^2 mol 

l , teTK^m^ ^ * ~>tf A $ * 7t ft, «BE*«® L o mm * * y - )V - v 

y^ntf^i-x^'bWiNfllU *fc#i»103 (0.192 g, 0.509 mmol, «71%) 

APCI-MS: m/z 378 [M + H] + 

*H NMR (CDCh) S (ppm): 1.30 (t, J = 7.5 Hz, 3H) , 1.37-1.52 (m, 2H) , 1.96-2.13 (m 

4H) 2.27 (s, 3H), 2.59 (s, 3H) , 2.61 (s, 3H) , 2.75-2.84 (m, 4H) , 3.20 (m, 1H) 

3.50 (brd, J = 7.6 Hz, 1H), 5.32 (s, 2H) , 6.48 (d, J = 8.6 Hz, 2H) , 6.87 (s, 1 

H), 6.96 (d, J = 8.6 Hz, 2H) . 

mmm 4 9 1 

[ 0 2 8 2 ] 

N _l4_(2-;^;v-5,7->M^W 5 ^V[4, 5-b] tf 'J v>-3--f ;Mf JV)7x^jv| v^n 
A3fv^7 5> ttfc^-%104) 

>^ffiv^ Hifef048t MO^&K J: iMfrfrWHW (»83%) o 

APCI-MS: m/z 363 [M + H] + 

X H NMR (CDCh) 8 (ppm): 1.02-1.41 (m, 8H) , 1.59-1.77 (m, 3H) , 2.00 (m, 2H) , 2.59 
(s, 3H), 2.61 (s, 3H), 2.80 (q, J = 7.5 Hz, 2H) , 3.19 (m, 1H) , 3.50 (m, 1H) , 5.3 
2 (s, 2H), 6.47 (d, J = 8.6 Hz, 2H) , 6.86 (s, 1H) , 6.95 (d, J = 8.6 Hz, 2H) . 

mmm 5 0 1 

[0 2 8 3 ] 

4_j4_(2-^f-;V-5,7-> ? y -f-JM 5 ^V[4,5-b] tfV v>-3--f ;V^f ;V)7x-;V7 5 /( 

tf^V v >-i-^;v^>@^tert-y^;v^^x^ (-ffc^-%105) 

*Mfc^%105&#*: (»91%) 0 
APCI-MS: m/z 464 [M + H] + 

X H NMR (CDCh) 5 (ppm): 1.23-1.34 (m, 5H) , 1.45 (s, 9H), 1.99 (m, 2H) , 2.59 (s, 3 
H) 2 61 (s, 3H), 2.75-2.94 (m, 4H) , 3.37 (m, 1H) , 3.48 (m, 1H) , 4.02 (m, 2H) , 5 
.32 (s, 2H), 6.49 (brd, J = 8.6 Hz, 2H) , 6.87 (s, 1H) , 6.97 (d, J = 8.6 Hz, 2H) . 

mmm 5 1 i 

[0 2 8 4] 

4 _ |4_(2-J^;V-5,7-v>^;W 5 ^Vl4,5-b] fcfV yy-3--f ;Mf )V)7x-^7 5 /I 
n^^>#;v^ym^f-;v^*-r;v Mt^%l06) 
lty£-%P7 (0.713 g, 2.54 mmol) ^y^nnxr/ (10 mL) KjftiS U St (1.0 mL 
) „ i/? u-^**)->% frtfyM^^A' (0.811 mL, 5.09 mmol) WHJT^F 

^Vjfcfc-ffc***?- Y V ? A (1.62 g, 7.63 mmol) fctnx^ |fit20*«tfLto R 
JSfS^-i ^2 moi/L7jc@Mb^- > V *A3fcigi£fcj&nx^ ^ V ve3@Wm Lfco 

,^y ; ^ 9A ^ nv ^^ 7/f - (|^ggjc^;i/ : ^3r+j-> = 7 : 3) till, -fb^io 

6 (1.10 g, 2.54 mmol, 100%) * 5>T* t V *-*-<D&&m («£•&= 7 I 3) fc LT»fc 
APCI-MS: m/z 435 [M + H] + 

: H NMR (CDCh)* (ppm): 1.10 (m, 7/10H) , 1.20-1.36 (m, 7+3/10H), 1.42-2.50 (m, 9H 
), 2.59 (s, 3H), 2.61 (s, 3H) , 2.80 (q, J = 7.5 Hz, 2H) , 3.19 (m, 3/7H) , 3.42 (m 
, 1H), 3.62 (m, 1H), 4.13 (m, 2+7/10H) , 5.32 (s, 2H) , 6.47 (brd, J = 8.2 Hz, 2H) 
, 6.86 (s, 1H), 6.96 (d, J = 8.2 Hz, 2H) . 

mmm 5 2 ] 

[0 2 8 5] 
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|4-(2-^if-;V-5,7-i^-^W ^ ^V[4,5-b]tTU 5> >-3->f 7 *->H |4-(4-> 

f;Hf^7y>-l-^ ;V#;i^-JV) y- n ^\ ^ -> ;v } 75> «b^*107) 

ft^PlO (1.15 g, 2.83 mmol) £THF-DMF (5: l) (17 mL) fc«F#U N-y^;H±° 
^7-^ (0 470 mL, 4.24 mmol) > EDC (0.813 g, 4.24 mmol) fctfl-fc Kn^>^>V 
h1J T y'-;wKfP® (0.433 g, 2.83 mmol) £flnx-. ^^20#Fh1« L/c 0 R&ift^* 

£?j£Ei»lfU ^^7jc^y f ^mW7K^*n^-r^m^^^^3HittffiL^o 
^*5i^n7b^7-f - (y=y-/-;v: h V xf;vr ^ v : * n n*;VA = 2.5 : 2 

5-95) -ewaau Emtt.&m*'£trmfr<o J )-b. i&m&^mfroMMnMZ'y^frx. 

^107«-t®y7Xfl/tv- (tt#Wl07a) Ovj-^Bfeffi (0.518 g, 0.895 mmol, 

JR^32%) ^#/^o 
APCI-MS: m/z 489 [M + H] + 

l H NMR (DMSO-de) 8 (ppm) : 1.23 (t, J = 7.5 Hz, 3H) , 1.43 (m, 2H) , 1.50-1.77 (m, 6 
H) 2 50 (6H, MS0<D\£-?t*-^-7V-7), 2.61 (s, 3H) , 2.56 (m, 1H) , 2.78 (q 
J = 7 5 Hz, 3H), 2.90 (brs, 4H), 3.43 (m, 1H) , 3.64 (brs, 4H) , 5.24 (s, 2H) , 6 
'53 (d, J = 8.6 Hz, 2H), 6.89 (d, J = 8.6 Hz, 2H) , 6.92 (s, 1H) . 

t fess *tt is am?** * ^ * ^ - )V - v * v y ° n ^ ;v ^ ~ x ;v h nm HH L s ^ 

»7©^-)-^v7XrVi-7- (ft#1fel07b) (0. 105 g, 0.215 mmol, «7.6% 

) ^#fco 

APCI-MS: m/z 489 [M + H] + 

*H NMR (DMSO-de) 8 (ppm): 1.14 (m, 2H). 1.22 (t, J = 7.5 Hz, 3H) , 1.45 (m, 2H) 1 
65 (m, 2H), 1-94 (m, 2H) , 2.17 (s, 3H) , 2.24 (m, 4H) , 2.50 (7H, BMS0© K - * fc 

2.78 (q, J = 7.5 Hz, 2H) , 3.07 (brs, 1H) , 3.44 (m, 4H), 5.23 (s 
, 2H), 5.39 (d, J = 7.7 Hz, 1H) , 6.48 (d, J = 8.4 Hz, 2H) , 6.89 (d, J = 7.7 Hz, 
2H) , 6. 92" (s, 1H) . 

\$mm 5 3 ] 

|4_(2°-if- JV-5, ^ V[4, 5-b] Vf V V >-3-4 7*-M l4-(4-> 

•f-zuf^v^-l-'f ;v^^-^) ->^n^sdr->;v| 7 5> (jt^/108) 

-ffrfrl»107aa> (0.200 g, 0.346 mmol) U ^^WA 

"C2|H«ltoL, «ft*llSBft^^^">^At?ft*Lt:«ffiaMSL^o $I«THF (2.5 mL) J** 
®L TK^'f fc V f A7iV5 - ^ ^ (0.105 g, 2.76 mmol) JgLVmtT * 5 - t> A (0.09 
2 g ^0 691 mmol) OTHF (8 mL) #«*UniL-C. 0 tTM52-|BI*#L*:o RJ£?1^K2 
mol/LTXm^^ > 'J ^A7fc»«t*tnx.> ^nn^;VA^3IHWmL7co_»Ii*^7X«^ 

^«108(D-t^^7^TVtv- (0.125 g, 0.263 mmol, W76%) £#fc 0 
APCI-MS: m/z 475 [M + H] + 

: H NMR (CDCl 3 )«5(ppm): 1.27 (m, 2H), 1.30 (t, J = 7.6 Hz, 3H) , 1.55-1.72 (m, 7H) 
2 18 (d, J = 6.8 Hz, 2H), 2.27 (s, 3H) , 2.37-2.47 (m, 8H) , 2.59 (s, 3H) , 2 61 
(s 3H), 2.80 (q, J = 7. 6 Hz, 2H) , 3.51 (m, 1H), 3.70 (brs, 1H) , 5.32 (s, 2H) , 6 
48 (d, J = 8.6 Hz, 2H), 6.86 (s, 1H) , 6.95 (d, J = 8.6 Hz, 2H) . 

4/' \^%mvm (0.057 g, 0.117 mmol) £THF (1.1 mL) fc*#U 2fc3HfcV^*A 
7 ;V^-e, A (o 0178 g, 0.468 mmol) IkXP^LW* 7^5-7A (0.031 g, 0.234 mmol) 
<7}THF (3.0 mL) -M^Px.^ 0 TCT15^M«^Lfeo R&iB£-W£2 mol/L*M^ h 
'J * A 7KiM * #P x. > * n n * >l/ A -C3Bffl ffi L ;fc „ ^tUtS «r lffi7K«m^ ^ * ~> * A 

^vT^fl'tv- (0.0426 mg, 0.0897 mmol, JR^77%) &#fco 
APCI-MS: m/z 475 [M + H] + 

X H NMR (CDC Is) 8 (ppm): 0.95-1.06 (m, 4H) , 1.30 (t, J = 7. 6 Hz, 3H) , 1-47 (m, 1H) 
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1.66 (m, 2H), 1.86 (m, 2H) , 2.10 (m, 2H), 2.14 (d, J = 7. 1 Hz, 2H) , 2.28 (s. 3 
H) 2.43 (brs, 6H) , 2.59 (s, 3H) , 2.61 (s, 3H) , 2.80 (q, J = 7. 6 Hz, 2H) , 3.13 ( 
m, 1H), 3.46 (brs, 1H) , 5.31 (s, 2H) , 6.46 (d, J = 8.6 Hz, 2H) , 6.86 (s, 1H) , 6. 
95 (d, J = 8. 6 Hz, 2H) . 
miMM 5 4 ] 

[0 2 8 7] . 

cis _4_[4-(2-^;V-5,7-v^^-3H-^ 5 9 V*[4, 5-b] tf V v^-3-^f *^*)7i-* 
7 ' / ] y ^ n > * 'J - 5 F «k^%H09c) /3.<7trans-4-[4-(2 

-oTf- ;v_5, 7-v ^ ^;V-3H--f 5 ?V\A, 5-b] fcf U v >-3-^f ^ ^) 7x-;V75/]v^ 

ft£»31 (180 mg, 0.443 mmol) £THF-DMF (5:1) (2.6 mL) KM'M L, 
(0.0579 mL, 0.664 mmol) . EDC (127 mg, 0.664 mmol) . Kn^fW/h'JTy 
-;V7Kffi% (67.8 mg, 0.443 mmol) fcinx., ^7U^5B#^» L fc„ RJ&il^WfctfE* 

4) 5&»<bff*£illU <b^l09c (183 mg, 0.384 mmol, 86.9%) &#/c 0 
APCI-MS: m/z 476 [M + H] + 

*H NMR (CDCh) § (ppm): 1.30 (t, J = 7.5 Hz, 3H), 1.52-1.67 (m, 4H), 1.74-1.94 (m 
4H), 2.55 (m, 1H) , 2.59 (s, 3H), 2.61 (s, 3H) , 2.81 (q, J = 7. 5 Hz, 2H) , 3.46- 
3.68 (m, 9H), 3.86 (br d, J = 7.4 Hz, 1H) , 5.32 (s, 2H) , 6.48 (d, J = 8. 6 Hz, 2H 
), 6.87 (s, 1H), 6.96 (d, J = 8.6 Hz, 2H) . 

ffr&!»P32*fliv^ t&tmmzvcik&mmt («95%) £#fc 0 

APCI-MS: m/z 476 [M + H] + 

*H NMR (CDCh) S (ppm): 1.10 (dq, J = 12.5, 3.8 Hz, 2H) , 1.30 (t, J = 7.6 Hz, 3H) 
1 62-1.85 (m, 4H), 2.19 (brd, J = 13.3 Hz, 2H) , 2.44 (tt, J = 11.2, 3.9 Hz, 1H 
) 2.59 (s, 3H), 2.61 (s, 3H) , 2.80 (q, J = 7.6 Hz, 2H) , 3.24 (m, 1H) , 3.43-3.76 

(m, 9H), 5.32 (s, 2H) , 6.47 (d, J = 8.6 Hz, 2H) , 6.87 (s, 1H) , 6.97 (d, J = 8. 6 

Hz, 2H). 

mmn 5 5 i 

[0 2 8 81 

trans-4-[4-(2-^f-;v_5,7-v^;V-3H-^ 5 iTVU, 5-b] H° ij *J >-3-J )V * * ;V) y * - 
jV7 ? y ] y ^ n A^t > * )V*'>|K"n 'J y ;V7 5 F (flS^llOt) RZfcis-4- 

[4_(2-^.^;V-5,7-v^^;V-3H-^ 5 *V[4, 5-b] M V ^>-3-^f JV^f ^)7x^;V7 5; 
] y ^ n a ^ f > ^ ;v ,f ^ f if a y V s V -1 - ^ 7 ? K Oft-^H&HOc) 

^WP323ttrtrnyy>*fflv^ £jft«54fcra»fcLTft#imiot (W84%) 

APCI-MS: m/z 460 [M + H] + 

*H NMR (CDCh) 5 (ppm): 1.10 (dq, J = 13.2, 3.5 Hz, 2H) , 1.30 (t, J = 7.6 Hz, 3H) 
1.62-2.01 (m, 8H), 2.18 (br d, J = 12.8 Hz, 2H) , 2.34 (tt, J = 11.7, 3.7 Hz, 1 
H) , 2.59 (s, 3H), 2.61 (s, 3H), 2.80 (q, J = 7.6 Hz, 2H) , 3.24 (m, 1H) , 3.43-3.5 
0 (m, 5H), 5.32 (s, 2H) , 6.47 (d, J = 8.6 Hz, 2H) , 6.86 (s, 1H) , 6.95 (d, J = 8. 
6 Hz 2H) 

—73, <b^P3l25.t>'tfn 'j yy^ffiv\ «#!I54 1 Rl&fc LT^t/llOc (W73%) 
APCI-MS: m/z 460 [M + H] + 

^NMR (CDCh) § (ppm) : 1.30 (t, J = 7.5 Hz, 3H) , 1.55-2.00 (m, 12H) , 2.43 (m, 1H 
) 2.60 (s, 3H), 2.61 (s, 3H) , 2.81 (q, J = 7.5 Hz, 2H) , 3.45 (m, 4H) , 3.60 (brs 

1H), 3.93 (brd, J = 7.1 Hz, 1H) , 5.32 (s, 2H) , 6.49 (d, J = 8.4 Hz, 2H) , 6.86 
(s. 1H), 6.96 (d, J = 8.4 Hz, 2H) . 

imnm 5 6] 
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trans-[4-(2-^;V-5, 7-S» ^V-SH-^f 5 *V [4. 5-b] \£ U v ^-3-4 7 
][4-(^e;V*'J y-4-^)^f^>^AJfy;V]75 > Mfc^lllt) S.O f cis-[4-(2-^ 
f-;i/-5,7-^^;V-3H-^ 5 ^/[4,5-b] tf V ^^f*)7x-^][4-WJ 

^fftr^^-'JA'Jf-JA (35.1 mg, 0.925 mmol) £THF (1 mL) U 0 "CM 

^•iPL^f^ H8L<fcT/l'5-*A (61.7 mg, 0.463 mmol) WTHF'M (0.8 mL) 
105frW*#L*:o -^^fb^l09t (0.170 g, 0.231 mmol) OTHF*#}fc (2.0 mL) £ o < 

fciSTU 0 WmmmWLtZo 2 mol/Lzfcmfbf- h V * A*»ifc&;fin;^ 

atJE»»Lfeo aat^DMF-i^^-^ (i:4) ^<b?f*NIU tt^lllt (88.7 mg, 0. 
192 mmol, 83. 1%) £#/c 0 
APCI-MS: m/z 462 [M + H] + 

iH NMR (CDCl 3 )<5(ppm): 0.91-1.13 (m, 4H) , 1.30 (t, J = 7.6 Hz, 3H) 1.48 (m, 1H) 
1 87 (brd, J = 11.7 Hz, 2H) , 2.10 (brd, J = 11.7 Hz, 2H) , 2.14 (d, J = 7. 1 Hz 
'ffl). 2.38 (m. 4H), 2.59 (s, 3H) , 2.61 (s, 3H) , 2.80 (q, J = 7.6 Hz, 2H) , 3.14 ( 
m, 1H), 3.46 (brs, 1H) , 3.69 (m, 4H) , 5.32 (s, 2H) , 6.47 (d, J = 8.6 Hz, 2H) , 6. 
86 (s, 1H), 6.96 (d, J = 8.6 Hz, 2H) . 

— U j|^r%109c (0.100 g, 0.210 mmol) SrfflV^ ±il2 1 |5J»fc LTcis-L4-(2-^^- 
;V-5 7-v^;U-3H-^ 5 ^V[4, 5-b] tT'J y^-3-^^^)7x^][4-( ; EWJ 
4-/^)^^y^nA^y]V]75^#/;o iii^yif ;Vx-r)H:^L> -^^^ 
-;V^v#ft#Lfcv^-^m (39.7 mg, 0.441 mmol) ^itlXx ^-TnAli U <b 
fffeiSU tt&m\\lc (63.0 mg, 0.124 mmol, 59.1%) £#fco 
APCI-MS: m/z 462 [M + H] + 

X H NMR (DMS0-d 6 )<5(ppm): 1.22 (t, J = 7.4 Hz, 3H) , 1.30-1.60 (m, 8H) , 1.72 (brs, 
1H) 2 44 (m, 2H), 2.51 (6H, DMS0O If- * t * "7 ? , 2.63 (m, 4H) , 2.79 
(q, J = 7.4 Hz, 2H), 3.39 (brs, 1H), 3.65 (m, 4H) , 5.24 (s, 2H) , 6.52 (d, J = 8. 
4 Hz, 2H), 6.90 (d, J = 8.4 Hz, 2H) , 6.92 (s, 1H) . 

mmin 5 7 1 

traL 0 -[ 2 4-(2 0 -^^;V-5,7-^^f-;V-3H-'f 5 V V[4, 5-b] if J 3>>-3->f 7 
](4-k?n U y'>4-j;MfJV->?n^y]V)75 > (flS-frWll2t) ^0 ? cis-[4-(2-^^ 
;V-5, 7-v > ^;V-3H--f 5 ^V*[4, 5-b] tf U v >-3--f ^ * ^) 7 (4-fcf n 'J v ^-1 

->f i ^f^y^o^'V^) 7?> Hk^*112c) 

fl^&UlOtfcfflV^ »^056fc|Wl#l'LT. ^%H2t (W81%) fcftfco 

APCI-MS: m/z 446 [M + H] + 

X H NMR (CDCl 3 )5(ppm): 0.92-1.14 (m, 4H), 1.29 (t, J = 7.6 Hz, 3H) , 1.45 (m, 1H) 
1 76 (m 4H), 1.89 (brd, J = 10. 3 Hz, 2H) , 2.09 (brd, J = 10. 3 Hz, 2H) , 2.27 ( 

d J = 7 0 Hz, 2H), 2.45 (m, 4H) , 2.59 (s, 3H) , 2.61 (s, 3H) , 2.80 (q, J = 7.6 H 

z, 2H), 3.14 (brs, 1H) , 3.45 (brs, 1H) , 5.31 (s, 2H) , 6.47 (d, J = 8.4 Hz, 2H) , 

6*. 86 (s, 1H), 6.95 (d, J = 8.4 Hz, 2H) . 

— '3^Fn <ffr£*110c*ffiv>, £Jfe«56fcE!*fcfcLT, <fc^H2c («78%) fc-frfco 

APCI-MS: m/z 446 [M + H] + 

>H NMR (CDCls) ^ (ppm): 1.29 (t, J = 7.6 Hz, 3H) , 1.30 (m, 2H) , 1.55-1.73 (m 7H) 
1 76 (m, 4H), 2.32 (d, J = 6. 8 Hz, 2H) , 2.45 (m, 4H) , 2.59 (s, 3H) , 2.61 (s, 3 

H), 2.80 (q, J = 7.6 Hz, 2H) , 3.50 (brs, 1H), 3.71 (brs, 1H), 5.32 (s, 2H), 6.48 
(d, J = 8.4 Hz, 2H), 6.86 (s, 1H), 6.95 (d, J = 8.4 Hz, 2H). 

mmn 5 8 ] 

[0 2 9 1 ] 

trans-4- U-[4-(2- ^;V-3H--T 5 ^ V[4, 5-b] tf V v >-3-W ^ 7 

ffi«E#2 005-3029045 
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Ctt, <b^%113 (W92%) «:Wfeo 

APCI-MS: m/z 575 [M + H] + „„v 

»H MR (CDC1.) *(«-): 1-11 (dQ. J = 12-2 3 1 Hz 2H , 1. 30 t, J - -7 6 Hz. 3H) 

1 47 ( S 9H) 1.62-1.85 (m, 4H) , 2.19 (brd, J = 12.7 Hz, 2H) , 2.46 (tt J - 11 

U I st W), 2.59 (.. 3H), 2.61 (s, 3H) 2. 80 (q I F- 7 6 Hz 2H) 3. 3 (p. 

1H), 3.36-3.49 (m, 7H) , 3.58 (m, 2H) , 5.32 (s, 2H) , 6.48 (d, J = 8.4 Hz, 2H) , 6. 
87 (s, 1H), 6.98 (d, J = 8.4 Hz, 2H) . 

mmm 5 9 ] 

tris°4l[ 9 4-(U^^-5,7-v^ *-*-3H-<f 5 ^[4. 5-b] XV <J>-3-J ? ^ 

<fcWll3 (261 mg, 0.454 mmol) ^no*U (1.7 mL) fc*»U 4 jol/X 

5?v^?;vk-^ (1:20) **W**U <Mrt*Jll4 (201 mg, 0.423 mmol, 93.3 
%) ^#/:o 

APCI-MS: m/z 475 [M + H] + , 
*H NMR (CDCls) 8 (ppm) : 1.10 (dq, J = 12.2, 3.5 Hz 2H) 1.30 (t . J - 7 6 Hz 3H) 
, 1.63-1.85 (m, 4H), 2.19 (brd, J - 12.4 Hz, 2H) , 2.46 (tt J = 11.5. 3.8 Hz, 1H 

, 2.59 (s, 3H), 2.61 (s, 3H) , 2.80 (q, J = 7. 6 Hz 2H) 2. 84 On 4H) 3.23 (m 
1H), 3.43-3.64 (m, 5H) , 5.32 (s, 2H) , 6.48 (d, J = 8.6 Hz, 2H) , 6.87 (s, 1H) , 6. 
97 (d, J = 8. 6 Hz, 2H) . 

mmm e o ] 

trans 0 -[4- 9 (2 3 -U;v-5, 1-V * + * ^[4, 5-b] M 'J v >-3->f ? — ^ 

ft#«114*fflV^ ««56fcn#^L"C, ^WH5 (W56%) *»fco 
APCI-MS: m/z 461 [M + H] + , , 

>H NMR (CDCls) * (ppm): 0.90-1.14 (m, 4H) 1 30 t J = 7.6 Hz 3H 1 48 (m 1H) 

1 87 (brd T = 11.7 Hz, 2H) , 2.09 brd, J = 11.7 Hz, 2H) , 2.13 (d, J - 7.1Hz, 
ffl) 2 35 V 4H), 2.59 (s, 3H) , 2.61 (s, 3H) , 2.80 (q, J = 7.6 Hz, 2H) , 2 87 ( 

. 4H) 3 13 V 1H), 3.46 (brs, 1H) , 5.31 (s, 2H) . 6.47 (d, J = 8.6 Hz, 2H) , 6. 
86 (s, 1H), 6.95 (d, J = 8.6 Hz, 2H) . 

mmm 6 1 ] 

transJ- [4- 4 (Lf^-5, 7- v * f-*-3H-4 5 ^/[4, 5-b] U v 7 * ^ 

^f^ ; 6 ^V_4_^;v)^^y-^mfc^W32*fflv^ »54^|i:U, ft-fr* 
116 (W91%) «r#^o 

APCI-MS: m/z 504 [M + H] + , 
iu NMR (CDCh) $ (ppm) : 1.02-1.25 (m, 4H), 1.30 (t, J = 7.6 Hz, 3H) , 1.47 (t J - 
5 3 Hz ,1H) 1.59-1.86 (m, 7H), 2.18 (brd, J = 12.5 Hz, 2H) 2.42-2.5 (m 2H) 

2 59 (s 3H), 2.61 (s, 3H) , 2.80 (q. J = 7.6 Hz, 2H) , 3.02 (brt, J = 11.6 Hz 1 
H 3 2 (m H), 3.41-3.56 (m, 3H) , 3.93 (br d, J = 13.3 Hz, 1H), 4 66 (br d J 

13 0 Hz, 1H), 5.32 (s, 2H) , 6.48 (d. J = 8.4 Hz, 2H) , 6.87 (s, 1H) , 6.97 (d, J 
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=8.4 Hz, 2H). 
[*M#0 6 2 ] 

traL^V^^^-S.y-v^^^-SH-^ 5 ^/[4.5-b] tfU v>-3-f 

] H-[4-(t: KD^y^f;V)^U y->_i_^;v^f ;v]y^nA^yjv|7 5 > (Ib^ll 

7) 

<b^H6«rfflv^ «#«56t|«^LT, it^lll (»72%) fcftfco 

APCI-MS: m/z 490 [M + H] + . _ ^7 /* u 

*H NMR (CDCl 3 )S(ppm): 0.90-1.14 (m, 4H) , 1.18-1.73 (m, 6H) . 1.29 (t, J = 7.6 Hz 
3H) 1 80-1.92 (m, 4H) , 2.05-2.14 (m, 4H) , 2.59 (s, 3H) . 2.61 (s, 3H) , 2.80 (q 
J J 7 6 Hz 2H), 2.83-2.90 (m. 2H), 3.13 (m, 1H) , 3.40-3.51 (m, 3H) , 5.31 (s. 
2H), 6.46 (d, J = 8.6 Hz, 2H) , 6.86 (s, 1H) , 6.95 (d. J = 8.6 Hz, 2H) . 

mmm e 3 1 

[0 2 9 6] rf . 

trans-4-[4-(2-i^-;V-5, 7- v * ^-3H-^ 5 ^/[4, 5-b] tf U v >-3->f ;W^;V) -7 ^ 

18 (JR>£63%) £#/c 0 
APCI-MS: m/z 503 [M + H] + 

^ NMR (CDCla) 5 (ppm) : 1.10 (dq, J = 12.4, 3.5 Hz, 2H) , 1.29 (t, J = 7.6 Hz, 3H 
1 62 (dq J = 12.8, 2.8 Hz, 2H) , 1.73-2.22 (m, 9H) , 2.50 (m, 4H) , 2.58 (m, 2H) 
' 2 59 (s/sH), 2.62 (s, 3H) , 2.80 (q, J = 7.6 Hz, 2H) , 3.21 (m, 1H) , 3.34 (q, J 
'=5.7 Hz, 2H), 3.44 (m, 1H) , 5.32 (s, 2H) , 6.11 (brs, 1H) , 6.47 (d, J = 8.4 Hz, 
2H), 6.86 (s, 1H), 6.96 (d, J = 8. 6 Hz, 2H) . 

m-mm 6 4 ] 

traL 0 -[4- 9 (2 7 -^^-5,7-^^ 5 ^/[4,5-b] tf U v >-3-4 1 H- 

[(2- t"o 'J y JVif JV7 5 ; ) ^ f JV] y ^ n Aif y JV| 7 5 > *sa.*?WXL (fb^ 

-fb^WH8*fflV>, «M56t|WI#^L-C, <k^%119 (W21%) 
APCI-MS: m/z 489 [M + H] + 

^NMR (DMSO-de) S (ppm): 0.97-1.13 (m, 4H), 1.22 (t, J = 7.4 Hz, 3H) , 1.56_(m, 1 
H) 1 70-1.82 (m, 6H) , 1.92-2.00 (m, 2H) , 2.51 (6H, DMSOOfcT-* 7 * ? 

) '2 58 (m 4H), 2.65-2.82 (m, 6H) , 2.93 (t, J = 6. 1 Hz, 2H) , 3.37 (br s, 1H) , 5 
.24 (s, 2H), 6.46 (d, J = 8.4 Hz, 2H) , 6.89 (d, J = 8.4 Hz, 2H) , 6.92 (s, 1H) . 

mmm e 5 1 

[0298] . 

trans-4-[4-(2-^f-;V-5,7-^^ ^;V-3H--f 5 ^V*[4,5-b] H° <J v>-3-^ )V * <J-fr) 7*.- 
Jl/7 = ;] , > ^DA^t>'*^*^S(2- ; e^'^ x ^^)7 5 F (4fc£-«fl21) 

ft^WP32S.O f 4-(2-T^ y^^JV)^^* 1 ; ^^fflV^ ^MM54tIW]#^LT. ft^l 
21 (W74%) &#fco 
APCI-MS: m/z 519 [M + H] + 

J H NMR (DMSO-de) 5 (ppm) : 1.06 (brq, J = 12.3 Hz, 2H), 1.22 (t, J = 7. 5 Hz, 3H) , 
1 43 (brq, J = 12. 8 Hz, 2H) , 1.70 (brd, J = 12. 5 Hz, 2H) , 1.94 (brd, J - U.7 Hz 
2H) 2 06 (m, 1H) , 2.26-2.38 (m, 6H) , 2.51 (6H, DMSOO tf - * t 7 v 7) , 

' 2 7S (q J = 7.5 Hz, 2H) , 3.07 (m, 1H) , 3.13 (q, J = 6.4 Hz, 2H) , 3.54 (m, 4H) , 
5 23 (s, 2H), 5.38 (brd, J = 7.9 Hz, 1H) , 6.47 (d, J = 8.2 Hz, 2H) , 6.88 (d, J 
= 8.2 Hz, 2H), 6.92 (s, 1H) , 7.63 (brt, J = 5.7 Hz, 1H) . 

mmm 6 6 1 
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10 2 9 9 ] 

trans-^-^-^^-^y-v J if-;V-3H--Y 5 ^/[4,5-b] If 'J v^-3--f 7 
] |4-[(2-^;i/*0 yxf;vr§ ;)^fjV]y^nAJfyjH7? > (-ffc^t/122) 

'ffc#%12l£jBv\ *^056t|WI^^LT, it&mm (JRSN694) 
APCI-MS: m/z 505 [M + H] + 

: H NMR (CDCls) 5 (ppm): 0.95-1.15 (m, 4H) , 1.30 (t, J = 7. 6 Hz, 3H) , 1.47 (m, 1H) 
, 1.84 (brd, J = 10.2 Hz, 2H), 2.12 (brd, J = 10.2 Hz, 2H), 2.41-2.52 (m, 8H), 2 
.59 (s, 3H), 2.61 (s, 3H), 2.69 (t, J = 6.0 Hz, 2H), 2.80 (q, J = 7.6 Hz, 2H), 3 
.14 (m, 1H), 3.46 (brs, 1H) , 3.70 (m, 4H), 5.32 (s, 2H), 6.47 (d, J = 8.6 Hz, 2H 
), 6.86 (s, 1H), 6.95 (d, J = 8.6 Hz, 2H). 

i$mm 6 7 ] 

[0 3 0 0] 

trans-4-[4-(2-^f-;i/-5,7-v^ ^;V-3H-^ 5 *V[4,5-b] tf >j *J>-3-4 )V j* f;i/)7x- 
)VT< y]v^n^^^>-^^^>M(4-^;v*0 J fc°^'J y>-l-^;i/)7 5 K (tt^%12 
3) 

<fc^%P32£fflV\ »«54t|WI#c^LT, -ft^-%123 (W82%) 
APCI-MS: m/z 559 [M + H] + 

: H NMR (CDCls) 8 (ppm): 1.11 (brq, J = 11.9 Hz, 2H), 1.30 (t, J = 7.6 Hz, 3H), 1. 
38 (m, 2H), 1.60-1.97 (m, 6H) , 2.18 (brd, J = 12.4 Hz, 2H), 2.35-2.60 (m, 7H) , 2 
.60 (s, 3H), 2.62 (s, 3H) , 2.80 (q, J = 7. 6 Hz, 2H), 3.03 (brt, J = 12.5 Hz, 1H) 
, 3.22 (m, 1H), 3.44 (brs, 1H) , 3.72 (m, 4H) , 3.94 (brd, J = 13.5 Hz, 1H), 4.64 
(brd, J = 13.5 Hz, 1H) , 5.32 (s, 2H), 6.47 (d, J = 8.6 Hz, 2H) , 6.87 (s, 1H), 6. 
97 (d, J = 8.6 Hz, 2H). 
IMMm 6 8 ] 
[0 3 0 1 ] 

trans- [4- (2-x- f- ;V-5, 7- V * ;1/-3H- 4 5 V V [4, 5-b] if V y>-3^;Mf;v)7i- 71/ 
] [4- (4_^ )J y if y y y-l-^ JV ^ f ;v) y ^ D A^f -> ;v] T 5 > (<b^%124) 

^'&Wl23«rffiv>, «^056<h!W!»tcLr. -ffc^%124 (W82%) 
APCI-MS: m/z 545 [M + H] + 

^ NMR (CDCls) * (ppm): 0.89-1.15 (m, 4H), 1.29 (t, J = 7. 6 Hz, 3H), 1.40-1.92 (m 
, 9H), 2.05-2.20 (m, 5H), 2.54 (m, 4H), 2.59 (s, 3H) , 2.61 (s, 3H) , 2.80 (q, J = 
7.6 Hz, 2H), 2.88 (brd, J = 11.2 Hz 2H), 3.13 (m, 1H), 3.45 (brs, 1H) , 3.71 (m, 
4H), 5.31 (s, 2H), 6.47 (d, J = 8.6 Hz, 2H) , 6.86 (s, 1H) , 6.95 (d, J = 8.6 Hz, 
2H). 

mmm 6 9 ] 

[ 0 3 0 2 ] 

ci s _4_[4_(2, 5, 7- HJ > *f-)\>-m-4 5 W [4, 5-b] tf 0 V >-3--f ^)7x^JV7? 
y ] y ^ n AJp f y * ;v ^ y 1 (4-^ f ;v t> 7 y >-l-^f ;v) 7 5 K (ik&W)125c) Rtfti 
ans-4-[4-(2, 5, 7- h U * ^;V-3H-^ 5 ?V[4, 5-b] tf 'J -7 >-3->f 7x^;V7? 
y]v^n/xdr^>7>;v^>Mt(4-y«^;i/lf^7^>'-l-'f ;V)T5 K (-ffrfrWl25t) 

-fb#J»P19 (0.300 g, 0.764 mo 1) ^•^nn^/' (10 mL) KiW&U 
y v> (0.127 mL, 1.14 mmol) „ EDC (0.220 g, 1.14 mmol) ^.tFl-t Fn^y^y/f 
VT\T-}UXffi® (0.176 g, 1.14 mmol) *Jpi, MtT3l*ma^L^o 
£^ nn*;i/Al~-r*f£U y]c N ^oSW^WfPA^X^T^L^o ^WSrjtejt 
if-7^^->7A}:tti^f:f, IEIIL, v V U y A * n v h ^9 

•7^- (y- on*]VA : * y -;i/ = 20 : 1) KT*MW-*£ k\Z.Z *)4b&h 125c (0.345 
g, 95%) *#^o 
ESI-MS: m/z 475 [M + H] + 

X H NMR (CDCls) <?(ppm): 1.53-1.66 (m, 4H), 1.74-1.92 (m, 4H), 2.30 (s, 3H), 2.38 
(in. 4H), 2.50 (s, 3H) , 2.59 (m, 1H), 2.60 (s, 6H) , 3.50 (m, 2H), 3.62 (m, 2H) , 
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5.29 (s, 2H), 6.48 (d, J = 8.8 Hz, 2H), 6.87 (s, 1H), 6.98 (d, J = 8.4 Hz, 2H) . 

— 2u it^?22 (90.0 mg, 0.229 mmol) £fflv\ ±Utmfo<D-%&KX4k&tol25t ( 
0.101 g, 94%) *#/t 0 
ESI-MS: m/z 475 [M + H] + 

*H NMR (CDCh) 9 (ppm) : 1.11 (dq, J = 3.7, 12.8 Hz, 2H) , 1.66 (dq, J = 3.2, 13.9 
Hz, 2H), 2.16 (brd, J = 10.6 Hz, 2H), 2.16 (brd, J = 10.9 Hz, 2H), 2.28 (s, 3H) 
, 2.34-2.45 (m, 5H), 2.48 (s, 3H) , 2.48 (s, 3H), 3.22 (m, 1H), 3.48 (brs, 2H), 3 
.61 (brs, 2H), 5.27 (s, 2H), 6.45 (d, J = 8.4 Hz, 2H) , 6.84 (s, 1H), 6.96 (d, J 
=8.4 Hz, 2H). 

immm i o ] 

[0 3 0 3] 

cis-4-(4-^ f^tf^7y>-l-f )V* 'sir n^^->;i/[4-(2,5,7- h V * f L ^-3H-'f 
5 V v* [4, 5-b] tf V y>-3-^iMfJV)7i~ ;V] 75 > (f b-fr* 126) 

7kS?ft7^5 -7A V f-^A (96.0 mg, 1.45 mmol) £THF (5 mL) i:IS$^ 0 °C 
KJ^Lfclfe, HMT;v? A (96.0 mg, 0.720 mmol) £#nx.> 10S-W#L/: o 
^t--fb-S-ftl25 (0.170 g, 0.358 mmol) <7>THF*#?W£ »9> o < 0 t iHT U •e«tiSCt2 
B#ram#b^o RSM^-%^3 mol/L XMik-f- Y 'J A*M£;bn;i®IBI<rcf£|g£5WSI L 

->?A£T4£&§-£Mffift*fSL£:o -> V * J A ? u v h 7? y j - (?uu 

: y ? / -;i/=20 : l) i:tilt^> i fctc J: (0.134 g, 81%) 

o 

ESI-MS: m/z 461 [M + H] + 

X H NMR (CDCh) £ (ppm) : 1.24 (m, 2H), 1.60 (m, 7H), 2.16 (d, J = 6.6 Hz, 2H), 2. 
26 (s, 3H), 2.42 (br-s, 7H), 2.47 (s, 3H), 2.52 (s, 6H) , 3.48 (br-s, 1H), 3.77 ( 
br-s, 1H), 5.27 (s, 2H), 6.46 (d, J = 8.4 Hz, 2H), 6.84 (s, 1H), 6.95 (d, J = 8. 

4 Hz, 1H). 

mmm 1 1 1 

[0 3 0 4] 

trans-4-[4-(2,5,7-h V ^^;V-3H-^ 5 ^V[4. 5-b] fc? V ^V-M^f ^)7x-)I/7 

5 y]v^n^^r-9->7j;i/*->-@t(2-^;v*ij y xfj^r? K Wk-&*127t) Wcis-4-[ 
4-(2,5,7-h V yf-;W3H—f 5 ^V[4, 5-b] fcf 'J i?>-3->f JI/>f-^)7x-^7 5 
n^Jf^>77;w^^^(2- ; e;v^ U yxfjv)7 5 K (fb#*H27c) 

it^m?22 (0.210 g, 0.535 mmol) S0 ! l-(2-7?/xf jWt'J > (0. 105 mL, 0. 
800 mmol) £MV>, ^Jt«69tra«t<D^ftfC> <b£-&127t (0.244 g, 90%) 
ESI-MS: m/z 505 [M + H] + 

X H NMR (CDCla) 8 (ppm) : 1.10 (brq, J = 11.2 Hz, 2H), 1.60 (brq, J = 12.4 Hz, 2H) 
, 1.93 (brd, J = 13.4 Hz, 2H), 2.07 (tt, J = 2.9 Hz, 12.1 Hz, 1H), 2.16 (brd, J 
= 10.9 Hz, 2H), 2.41-2.46 (m, 6H), 2.49 (s, 3H), 2.59 (s, 6H), 3.19 (m, 1H), 3.3 
0-3.37 (m, 2H), 3.68-3.71 (m, 4H), 5.28 (s, 2H), 6.06 (brs, 1H), 6.46 (d, J = 8. 

6 Hz, 2H), 6.86 (s, 1H), 6.97 (d, J = 8.6 Hz, 2H). 

cis-4-[4-(2,5,7-b V J^fr-SR-J 5 ^V*[4, 5-b] \£ U y>-3-^V^f ^)7x-)V75 
y] v^n^\^-9->'7JJl/^y^(2- ; E;v-* 1 J ;xf;i/)7? K 

-3S\ <t-g*P19S:fflvs »«69fclW<^ftKT, fb^t)127c (JR*73X) 
APCI-MS: m/z 505 [M + H] + 

*H NMR (CDCb) o (ppm) : 1.62-1.88 (m, 8H), 2.21 (m, 1H) , 2.41-2.50 (m, 6H), 2.51 
(s, 3H), 2.60 (s, 6H), 3.35 (q, J = 5.6 Hz, 2H), 3.55 (brs, 1H), 3.70 (m, 4H) , 3 
.80 (brd, J = 7.4 Hz, 1H), 5.30 (s, 2H) , 6.02 (m, 1H), 6.49 (d, J = 8.4 Hz, 2H), 
6.87 (s, 1H). 6.99 (d, J = 8.4 Hz, 2H) . 

mmm 1 2 ] 

[0 3 0 5] 
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trans-4-[4-(2,5,7-h'; ^;V-3H--f 5 ^V[4. 5-b] If V y>-3-^;^f J»7x^;V7 
5 / ] y ^ n t > * ^*>f[2-( t° n 'J y JO ^f^] 7 5 K (^t>128) 

it&m?22 (80.0 mg, 0.204 mmol) ^l-(2-7 ?yxf ;V) t'n 'J y> (0.0390 mL, 0 
.311 mmol) *m^\ WJ69 1 W^Tj^^T, <t^l28 (0.100 g, 92%) *#fco 
ESI-MS: m/z 489 [M + H] + 

: H NMR (CDCh) S(ppm): 1.10 (dq, J = 2.9, 14.3 Hz, 2H) , 1.61 (dq, J = 2.9, 12.7 
Hz 2H), 1.75-1.80 (m, 4H) , 1.93 (brd, J = 14.3 Hz, 2H) , 2.08 (tt, J = 3. 1, 11 
9 Hz 1H), 2.16 (brd, J = 9.9 Hz, 2H) , 2.50 (s, 3H) , 2.49-2.58 (m, 6H) , 2.59 (s 
6H), 3.20 (m, 1H) , 3.33 (q, J = 6. 1 Hz, 2H) , 3.44 (d, J = 7.5 Hz, 1H) , 5.29 (s 

, 2H), 6.08 (brs, 1H) , 6.47 (d, J = 8.6 Hz, 2H) , 6.86 (s, 1H) , 6.98 (d, J = 8.6 

Hz, 2H). 

imm 7 3 ] 

[0 3 0 6 ] 

trans-4-[2-(^*iJ )V)^)VT ^ 7 * ^;V] v ? n ^ v JU [4- (2, 5, 7- h U ^ 

•^;V-3H-^ 5 ^Vl4,5-b]tf ij ^'>-3-f;Mf;V)7x-;V]7 5 y «fc^l29t) R^ci 
s _4_[2-(^;v*V y-4-4 )V)xf;V7 f ;V]y^nA3ryJV[4-(2,5,7- h U ^^V- 

3H- ^ 5 V V [4 5-b] ti U v > -3- -f ^ ^ ^ ) 7 a. - ;V ] T 5 > 2 v a. St (-fb^-% 129c) 

lb^%127t (0.210 g, 0.416 mmol) £fflv^ 070 PW577 ft > ffc^l29t 

(0.191 g, 94%) 
ESI-MS: m/z 491 [M + H] + 

X H NMR (CDCh) <?(ppm): 1.01-1.21 (m, 4H), 1.48 (m, 1H) , 1.85 (brd, J = 10.2 Hz, 
2H) 2 12 (brd, J = 9.5 Hz, 2H) , 2.44-2.49 (m, 8H) , 2.51 (s, 3H) , 2.60 (s, 6H) , 
2.69 (t, J = 6.2 Hz, 2H), 3.15 (m, 1H) , 3.49 (brs, 1H) , 3.71 (m, 4H) , 5.30 (s, 

2H), 6.47 (d, J = 8.8 Hz, 2H) , 6.87 (s, 1H) , 6.98 (d, J = 8.4 Hz, 2H) . 

o 

APCI-MS: m/z 491 [M + H] + 

J H NMR (DMSO-de) S (ppm) : 1.35-1.62 (m, 8H) , 1.79 (brs, 1H) , 2.40-2.46 (m, 4H) , 2 
46 (s 3H), 2.47 (s, 3H) , 2.50 (3H, DMS0O tT- 9 t * w?- ~7 v 7) , 2.57 (t, J = 

6.3 Hz, 2H), 2.84 (d, J = 6.9 Hz, 2H) , 3.05 (t, J = 6.3 Hz, 2H) , 3.40 (m, 1H) , 

3.58 (m, 4H), 5.23 (s, 2H) , 6.52 (d, J = 8.6 Hz, 2H) , 6.92 (s, 1H) , 6.93 (d, J = 
8.6 Hz, 2H). 

mmm 1 4 1 

[0 3 0 7] 

trans-4-[4-(2,5,7-h V ^;V-3H-^ 5 ?V\A, 5-b] tf V y>-3->fWf ^)7x^7 
5 y ] y ^ n A^f > * jV^yS[4-(^^* 'J >-4-^ ^) t"^ 1 ) y >-l-^f ^3 7 5 F (it 
<£%130t) S.y f cis-4-[4-(2,5,7- r V * i^V-3H-^ 5 ^V[4,5-b] \£V *J>-3-<( JV^^V 

T5 K (ffrfr«H30c) 

4tl=r%P22 (0.150 g, 0.382 mmol) SM-^^^'J >-4->f ^) (98.0 mg, 

0.575 mmol) fcfflv*, *»J69 fc BI»^ifeC-C, fls£*130t (0.174 g, 84%) *#fco 

[0 3 0 8] 

ESI-MS: m/z 545 [M + H] + 

X H NMR (CDCh) S(ppm): 1.08 (brq, J = 11.4 Hz, 2H) , 1.34 (brq, J = 11.0 Hz, 2H 

, 1.63-1.88 (m, 6H), 2.15 (m, 2H), 2.37 (m, 1H) , 2.48 (s, 3H) , 2.50-2.53 (m, 6H) 
, 2.57 (s, 6H), 3.00 (brt, J = 12. 1 Hz, 1H) , 3.20 (m, 1H) , 3.48 (brs, 1H) , 3.69 

(m, 4H), 3.91 (brd, J = 13.2 Hz, 1H) , 4.62 (brd, J = 13.2 Hz, 1H) , 5.27 (s, 2H) , 

6.45 (d, J = 8.4 Hz, 2H), 6.84 (s, 1H) , 6.96 (d, J = 8.4 Hz, 2H) . 

-77, ffc£-wpi9*jBv^ %mmtw\m^m~x, it^i30c (W97%) *mzo 
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APCI-MS: m/z 545 [M + H] + 

X H NMR (CDCh) a (ppm): 1.38 (m, 2H), 1.53-1.96 (m, 10H), 2.39 (m, 1H) , 2.51 (s, 
3H) 2.51-2.57 (m, 6H) , 2.60 (s, 6H) , 3.02 (brt, J = 12. 3 Hz, 1H) , 3.60 (brs, 1H 
), 3.71 (m, 4H), 3.85-3.97 (m, 2H) , 4.63 (brd, J = 13.3 Hz, 1H) , 5.30 (s, 2H) , 6 
.48 (d, J = 8.4 Hz, 2H), 6.87 (s, 1H) . 6.98 (d, J = 8.4 Hz, 2H) . 

immm 1 5 ] 

[0 3 0 9] r , 

trans-4- [4-(-=E;V * V >-4--f fc?^ 'J S> ;v ^ ^ ^] "> 9 n ^ v^V [4- (2-^;V 

_7_p<^;V-3H-^ 5 ^Vl4,5-b]H°iJ y>-3-^Mf JV)7x-^]75 > Mfr£*131t) 

5. tfc i s-4- [4- (^e ;v * v > -4- 4 ;v) tf ^ V s> > -l- W ^ > f - ^] ~> * n ^ * ~> ;v £4- (2-^ ^ 

;V_7_^^;V_3H--f 5 ^V[4, 5-b] tf V y>-3-^V^f ^)7x-^]75 > «E-£»31c 

} ^%130t (0.110 g, 0.201 mmol) Srfflv^ *»WOfeR»^ftC"C^ -fk^Wl31t 

(84.4 mg, 79%) £#fco 
ESI-MS: m/z 531 [M + H] + 

X H NMR (CDCh) 5 (ppm): 0.91-1.07 (m, 4H) , 1.47-1.56 (m, 3H) , 1.73-1.89 (m, 6H) , 

2.07-2.15 (m, 5H) , 2.47 (s, 3H) , 2.49-2.15 (m, 4H) , 2.57 (s, 6H) , 2.87 (brd, J 

= 11.6 Hz, 2H), 3.10 (m, 1H) , 3.69 (m, 4H) , 5.27 (s, 2H) , 6.44 (d, J = 8.4 Hz, 2 
H), 6.84 (s, 1H), 6.95 (d, J = 8.4 Hz, 2H) . 

APCI-MS: m/z 531 [M + H] + 

X H NMR (CDCh ) 8 (ppm) : 1.18-1.30 (m, 2H), 1.43-1.93 (m, 13H) , 2.10-2.21 (m, 3H) , 

2 51 (s 3H), 2.53 (m, 4H) , 2.60 (s, 6H) , 2.88 (m, 2H) , 3.51 (brs, 1H) , 3.68-3. 

75 (m, 5H), 5.30 (s, 2H) , 6.48 (d, J = 8.6 Hz, 2H) , 6.87 (s, 1H) , 6.98 (d. J - 8 
.6 Hz, 2H). 

mmm i 6 ] 

[0310] 

cis _4_[4-(2, ^;V-3H-^ 5 ^V[4, 5-b] V v > -3- -{;Mf ^)7i-iV7 5 

yly^nAJfty^jv-fy^J^'J-J^? K C-fb^W 131-1) 

-fk^J»P19*fflV^ »fU54fc|W|#^LT, ft#*»131-I («88%) £#*:o 
APCI-MS: m/z 462 [M + H] + 

X H NMR (CDCh) 5 (ppm): 1.52-1.67 (m, 4H) , 1.73-1.95 (m, 4H) , 2.51 (s, 3H) , 2.54 
(m, 1H), 2.60 (s, 6H), 1.46-1.69 (m, 9H) , 1.96 (brd, J = 8.2 Hz, 1H) , 5.30 (s, 2 
H), 6.48 (d, J = 8.2 Hz, 2H) , 6.87 (s, 1H) , 6.98 (d, J = 8.2 Hz, 2H) . 

mmm n\ 

[0311] 

c is_[4-(^;W^ij >4_^ ;^ f y ^ □ a v JV] [4- (2, 5, 7- > 'J^fH $ ^V[4,5- 
b ]lfijy-y_3_^^f;V)7x^V]7 5 > (4^% 131-11) 

ffr&*i3i-i*jBv^ &mm56tmmzvx > ft&mm-n («67%) *%tz 0 

APCI-MS: m/z 448 [M + H] + 

J H NMR (CDCh) $ (ppm) : 1.19-1.33 (m, 2H), 1.55-1.71 (m, 7H) , 2.18 (d, J =6.9 Hz 
2H), 2.38 (m, 4H) , 2.51 (s, 3H) , 2.60 (S, 6H) , 3.52 (brs, 1H) , 3.69 (m, 4H) , 5 
'.30 (s, 2H), 6.48 (d, J = 8.2 Hz, 2H) , 6.87 (s, 1H) , 6.98 (d, J = 8.2 Hz, 2H) . 

mmm 1 8 ] 

[0 3 12] n 

cis-(2,5,7-h V ^f-;V-3H-[4,5-b]t°V i;y-3-^W^)7x-;V7^]y7DA^ 

t y * ;v**>f [4-(ii Kn^->^ f ;v) t'^ V y >-i-^ jv] 7 5 F «U#«131-III) 
l-III (W100%) fcWfco 
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APCI-MS: m/z 490 [M + H] + 

2 H NMR (CDCla) o (ppm): 1.05-1.25 (m, 2H), 1.49-1.95 (m, 11H), 2.50 (s, 3H) , 2.53 
(m 2H), 2.60 (s, 6H) , 3.02 (brt, J = 12.3 Hz, 1H) , 3.46-3.64 (m, 3H) , 3.87-3.9 
6 (m, 2H), 4.66 (brd, J = 13.3 Hz, 1H) , 5.30 (s, 2H) , 6.48 (d, J = 8.4 Hz, 2H) . 
6.87 (s, 1H), 6.98 (d, J = 8.4 Hz, 2H) . 

mmm i 9 ] 

[0313] 

cis-H-[4-(t: F'n^y ^ tf^V ~J>-l-4 )V ? u-^**s )V\ [4-(2,5,7- b 

U > f-;V-3H-^ 5 ^Vl4,5-b] tf V V>-3--( ;V^fJV)7x^^]75 > (-ffc#Wl31-IV) 

^%131-III^fflV^ ^tt«56fcra«^LT, tt£-%131-IV (W62%) £#/c 0 
APCI-MS: m/z 476 [M + H] + 

X H NMR (CDCh) o (ppm) : 1.20-1.98 (m, 16H), 2.18 (m, 2H) , 2.50 (s, 3H) , 2.60 (s, 
6H), 2.88 (m, 2H) , 3.46-3.54 (m, 3H), 3.73 (m, 1H) , 5.30 (s, 2H) , 6.48 (d, J = 8 
.6 Hz, 2H), 6.87 (s, 1H) , 6.98 (d, J = 8.6 Hz, 2H) . 

mmm 8 o ] 

[0 3 14] 

trans-4-[4-(2-^^;V-7-^f-^-3H-^ 5 ^V[4,5-b]tfU v>-3--f JV^f^)7x^;V7 
5 ;]y^nA^f>*)^>S[2-(^^*'J>-4-^V)xf)V]75 K (-ft^-%132) 

<fc^»P25 (0.150 g, 0.382 mmol) l^l-(2-7 5 /xf JWt'J > (0.0760 mL, 0 
.579 mmol) fcfflv^ HWJ69 1 liO*fet:t, lb^-%132 (0. 183 g, 95%) 
ESI-MS: m/z 505 [M + H] + 

>H NMR (CDCh) S (ppm): 1.08 (dq, J = 2.4, 13.8 Hz, 2H) , 1.31 (t, J = 7.5 Hz, 3H) 
1 58 (dq, J = 2.6, 12.5 Hz, 2H) , 1.91 (brd, J = 13. 0 Hz, 2H) , 2.06 (tt, J = 3. 

5 11.9 Hz, 1H), 2.14 (m, 2H), 2.41-2.47 (m, 6H) , 2.65 (s, 3H) , 2.83 (q, J = 7.7 
Hz 2H) 3.18 (m, 1H) , 3.29-3.35 (m, 4H) , 3.67-3.70 (m, 4H) , 5.32 (s, 2H) , 6.06 
(brs, 1H), 6.45 (d, J = 8.4 Hz, 2H) , 6.95 (d, J = 8.4 Hz, 2H) , 6.97 (d, J = 5.0 
Hz, 1H), 8.18 (d, J = 5.0 Hz, 1H) . 

mmm s 1 ] 

[0 3 15] 

trans-4-[4-(2-^f-;V-7-^f-;V-3H-^ 5 ^V[4, 5-b] tf 'J v>-3--f ;Mf;v)7x^JV7 
^/ly^nA^fy^jV^yK^^f ;Hi^7y>-l-^JV)7 5 K Mfr&tol33) 

ft<fr*P25 (80.0 mg, 0.204 mmol) fcfflv*. mMMbWmtoU&KX* (8 
9.0 mg, 92%) *%tz 0 
ESI-MS: m/z 475 [M + H] + 

*H NMR (CDCh) S(ppm): 1.08 (brq, J = 11.4 Hz, 2H) , 1.31 (t, J = 7.7 Hz, 3H), 1 
.66 (brq, J = 13.9 Hz, 2H) , 1.78 (brd, J = 11.2 Hz, 2H) , 2.15 (brd, J = 10. 6 Hz, 
2H), 2.28 (s, 3H), 2.34-2.48 (m, 5H) , 2.65 (s, 3H) , 2.83 (q, J = 7. 5 Hz, 2H) , 3 
.20 (m, 1H), 3.48 (brs, 2H) , 3.61 (brs, 2H) , 5.32 (s, 2H) , 6.45 (d, J = 8.4 Hz, 
2H), 6.95 (d, J = 8.2 Hz, 2H) , 6.98 (d, J = 5.0 Hz, 1H) , 8.18 (d, J = 5.0 Hz, 1H 
). 

mmm 8 2 1 

[0316] 

trans-4-[4-(2-^;V-7-^ ^*-3H->f 5 ^V[4, 5-b] tf V V>-3-4 fr* 7x-iV7 
?y]y^nAaff>*iV*'>l[2-(t'n'Jy>-l-'fiV)x^]7? K 0fC^134) 
">ffc^W25 (80.0 mg, 0.204 mmol) TO-(2-7 ? 7 xf ;V) t°n 'J y > (0.0390 mL, 0 
.311 mmol) fcfflv^ «^lJ69t|WI#O^^^T, -fk-fr*134 (91.0 mg, 91%) 
ESI-MS: m/z 489 [M + H] + 

J H NMR (CDCh) 5 (ppm): 1.19 (dq, J = 3.3, 12.7 Hz, 2H), 1.32 (t, J = 7.5 Hz, 3H) 
1.60 (dq, J = 3.3, 13.0 Hz, 2H) , 1.74-1.79 (m, 4H) , 1.92 (brd, J = 12. 1 Hz, 2H 
), 2.07 (tt, J =3.5, 11.9 Hz, 1H) , 2.15 (brd, J - 10.5 Hz, 2H) , 2.50 (brs, 4H), 
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2.57 (t, J = 5.9 Hz, 2H), 2.66 (s, 3H) , 2.85 (q, J = 7. 7 Hz, 2H) , 3.19 (m, 1H), 

3.33 (q, J = 5.7 Hz, 2H), 3.44 (d, J = 7. 9 Hz, 1H) , 5.34 (s, 2H) , 6.07 (brs, 1H 
), 6.46 (d, J = 8.6 Hz, 2H) , 6.96 (d, J = 8. 6 Hz, 2H), 6.99 (d, J = 5.0 Hz, 1H), 

8.19 (d, J = 5.0 Hz, 1H). 

immm s 3 ] 

[0 3 1 7) 

trans-4-i[2-(^;V*'J >^->ffl/)xf^]7 5 J * f^W u^-y )]/ [A- (2-^^-7- 
* f-;i/-3H--T 5 *?V\A, 5-b] tf 'J v ^-3-^ 7xxjv]7 5 > «t£-ta35) 

<fc^Wl32 (0.144 g, 0.285 mmol) fcfflv^ HjfcW70 fc TO^ffi^T, ffc^-%135 (0 
.115 g, 82%) &Wfc 0 
ESI-MS: m/z 491 [M + H] + 

X H NMR (CDCb) £(ppm): 0.94-1.23 (m, 4H), 1.30 (t, J = 7. 7 Hz, 3H), 1.44 (m, 1H 
), 1.81 (brd, J = 9.9 Hz, 2H), 2.08 (brd, J = 9. 1 Hz, 2H) , 2.40-2.48 (m, 8H), 2. 
64 (s, 3H), 2.66 (t, J = 6.2 Hz, 2H), 2.83 (q, J = 7.7 Hz, 2H), 3.11 (m, 1H), 3. 
49 (brs, 1H), 3.67 (m, 4H), 5.32 (s, 2H) , 6.44 (d, J = 8.4 Hz, 2H), 6.94 (d, J = 
8.4 Hz, 2H), 6.97 (d, J = 5.1 Hz, 1H), 8.18 (d, J = 4.8 Hz, 1H). 

[0 3 18] 

trans-4-[4-(2,7-v^ f^-3H--f 5 ^/[4, 5-b] tf U V y-3-4 fr* f-fr) 7 x -iV7 5 7] 
v^n^^ >*>l/jJ?>afc[2-(" : E/l'*V )V)^-^ L )V']T 5. K (it^l36) 

4t£^P27 (0.150 g, 0.396 mmol) RXfl-(2-T < S V > (0.0780 mL, 0 

.594 mmol) fcfflv*, ^1^69 1 raflto^fffiKT, ft^Wl36 (0.171 g, 88%) £#7^ 0 
ESI-MS: m/z 491 [M + H] + 

*H NMR (CDCb) 8 (ppm) : 1.11 (dq, J = 3.3, 11.4 Hz, 2H), 1.61 (dq, J = 2.9, 12.1 
Hz, 2H), 1.94 (brd, J = 13. 2 Hz, 2H), 2.09 (tt, J - 3.7, 11.7 Hz, 1H), 2.18 (brd 
, J = 13.9 Hz, 2H), 2.43-2.50 (m, 6H) , 2.56 (s, 3H), 2.65 (s, 3H), 3.23 (m, 1H), 

3.34 (q, J = 5.9 Hz, 2H), 3.69-3.72 (m, 4H), 5.33 (s, 2H), 6.00 (brs, 1H) , 6.48 
(q, J = 8.4 Hz, 2H), 7.00 (d, J = 8.4 Hz, 2H), 7.01 (d, J = 4. 8 Hz, 1H) , 8.21 ( 

d, J = 4.8 Hz, 1H). 

mmm s 5 ] 

[0 3 19] 

trans-4-[4-(2,7-v^ ^;V-3H--T 5 ^V[4,5-b] tf V y^-3-^V^JV)7i^^7? 7] 
i/^u^^^yfi )V^ym.(4-*^^^^7i/y-l-4 ^)T$. V (-ffc^tJl37) 

4t#tjP27 (60.0 mg, 0.158 mmol) £fflv>, £ftffil69 H8fc©:SrffifcT, -ffc^*137 (7 
0.7 mg, 97%) fcWfco 
ESI-MS: m/z 461 [M + H] + 

*H NMR (CDCb) 5 (ppm) : 1.08 (dq, J = 3.3, 12.5 Hz, 2H), 1.65 (dq, J = 2.2, 13.2 
Hz, 2H), 1.77 (brd, J = 11.0 Hz, 2H), 2.14 (brd, J = 10.6 Hz, 2H) , 2.27 (s, 3H) 

, 2.32-2.41 (m, 4H), 2.44 (tt, J = 4. 6, 11.3 Hz, 1H) , 2.52 (s, 3H), 2.62 (s, 3h) 

, 3.20 (tt, J = 3.7, 11.4Hz, 1H), 3.47 (brs, 2H), 3.59 (brs, 2H), 5.29 (s, 2H), 
6.45 (d, J = 8.8 Hz, 2H), 6.98 (d, J = 8.8 Hz, 2H), 6.99 (d, J = 5.8 Hz, 1H) , 8 

. 18 (d, J = 4.8 Hz, 1H) . 

mmm s e ] 

[0 3 2 0] 

trans-4-[4-(2,7-v^;V-3H-'f 5 ^V[4, 5-b] tf 'J *J V-Z-A )V* *f-fr) 7 x -;V7 5 7] 
->^nAJrt^*W>i[2-(t'D'Jyy-M^)xf^]75 K Mb^l38) 

ik&W?21 (60.0 mg, 0.158 mmol) RZ?l-(2-T 5 J tf n y yy (0.0300 mL, 0 

.239 mmol) *m^\ *»J69fc Itpft^T^KT, it^HOlSS (41.0 mg, 54%) *%tz 0 
ESI-MS: m/z 475 [M + H] + 

X H NMR (CDCb) S (ppm) : 1.08 (dq, J = 3.3, 12.8 Hz, 2H) , 1.60 (dq, J = 2.9, 12.5 
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Hz, 2H), 1.72-1.82 (m. 4H) . 1-92 (brd, J = 13-2 Hz, 2H) , 2.07 (tt, J = 3 7 12. 

1 Hz, 1H), 2.14 (brd, J = 11.0 Hz, 2H) , 2.56 (s, 3H) , 2.49-2.60 (m, 6H ) 2.64 s 
3H), 3.20 (m, 1H) , 3.33 (q, J = 5. 5 Hz, 2H) , 3.48 (d, J = 7.7 Hz, 1H) , 5.31 (s 

, 2H), 6.17 (brs, 1H) , 6.46 (d, J = 8.4 Hz, 2H) , 6.98 (d, J = 6.6 Hz, 1H) , 6.99 
(d, j'= 8.1 Hz, 2H), 8.19 (d, J = 4.8 Hz, 1H) . 

mum s i ] 

traL°-4 3 -f[2-U^* 'J >-4--f ^)x^]7 5 7 * *M *s* v;V [4-(2, 7-v ^ f" 

;V-3H--f 5 ^V[4,5-b] tf'J y>-MiMfW7x-JV]7? > «t^l39) 

ft<fr»136 (0.120 g, 0.244 mmol) fcJBV>, HlfcWO ra»^fe^"C, tt^l39 (7 
8.9 mg, 68%) fcftfco 
ESI-MS: m/z 477 [M + H] + 

X H NMR (CDCl 3 )5(ppm): 0.94-1.13 (m, 4H), 1.45 (m, 1H) , 1.82 (brd, J = 10. 2 Hz, 
2H) 2 08 (brd, J = 9. 9 Hz, 2H) , 2.39-2.49 (m, 8H) , 2.52 (s, 3H) , 2.63 (s, 3H) , 

2 67 (t, J = 5.9 Hz, 2H), 3.12 (m, 1H) , 3.50 (brs, 1H) , 3.67 (m, 4H) , 5.29 (s, 2 
H), 6.44 (d, J = 8.4 Hz, 2H) , 6.96 (d, J = 8.4 Hz, 2H) , 6.97 (d, J = 4.8 Hz, 1H) 
, 8.18 (d, J = 4.8 Hz, 1H). 

mw& 8 8 1 

4_[I°( 2 3 -^^-5,7-vp<^;V-3H-^ 5 ^/[4,5-b]H°'J y>-3-^V^f^)7x-JV75 

^^%105 (1 44 g 3 11 mmol) C9^ n □ (12 mL) mol/Lmil^m-B? 

Sxf^S (9.0 mL) £in;L, g&C~1.5H#l«#L7Co R)£^ft*ISIiL/^ 
2 mol/UJcSHt?- r- 'J ^A7RWt?pH^12HP^L> ^ n tt A^3@tttU L/t D » 

m * teimmr? ? * -> * ^ * * jftffiaws t /:» mh i^m^ i* v ^ V7 n n 

0 (0.864 g, 2.38 mmol, 76%) =£r#7^ 0 
APCI-MS: m/z 363 [M + H] + 

J H NMR (CDCl 3 )<5(ppm): 1.22-1.26 (m, 2H) , 1.30 (t, J = 7.48 Hz, 3H) , 1- 98-2. 01 ( 
m 2H), 2.57 (s, 3H) , 2.59 (s, 3H) , 2.63-2.71 (m, 4H) , 2.79 (q, J = 7.48 Hz. 2H) 
,'3.05-3.09 (m, 2H) , 3.29 (s, 1H) , 5.30 (s, 2H) , 6.47 (d, J = 8.35 Hz, 2H) , 6.83 
' (s, 1H), 6.96 (d, J = 8.35 Hz, 2H) . 

mtm 8 9 1 

[ 0 3 2 3 1 

4_[4_(2-^f-;V-5,7-v^^;V-3H-^f 5 ^V[4, 5-b] ^ V v>-3-^f ;^f)V)7x^7? 

-ffc-frWHO (O.lOOg, 0.28 mmol) ©y^nair^MS (0.48 mL, 0.84 mmol) 
t^fW-t°^'JF> (0.84 mL, 0.68 mmol) SrSnx/Co 20^> HJ7-fe>*v 
^^^^pj^^ (0.0827 g, 0.39 mmol) £ jTO Lfco 

->*ATf£*S*;fclfe, Mil/:. »yM77n^x-r^^HVH 
S|g^H-r^»- tt' i *K ffr&ttl41 (0.0767 g, 0.17 mmol, 59%) *#fco 
APCI-MS: m/z 461 [M + H] + 

J H NMR (CDCh)S(ppm): 1.30 (t, J = 7.48 Hz, 3H) , 1.30-1.46 (m, 2H), 1. 54-1.64 ( 
m 3H) 1.72-1.76 (m, 2H), 1.88-2.01 (m, 4H) , 2.24 (s, 3H) , 2.26-2.34 (m, 3H) 2 
57 (s' 3H), 2.60 (s, 3H) , 2.79 (q, J = 7.48 Hz, 2H) , 2.80-2.85 (m, 4H) , 3.20 (s 
1H), 5.30 (s, 2H), 6.47 (d, J = 8.44 Hz, 2H) , 6.83 (s, 1H) , 6.95 (d, J = 8.44 
Hz, 2H). 

mmm 9 0 ] 

[0 3 2 4] 
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{4_[4-(2-^;v-5, i-V* ^;v-3H-^f 5 ^v'[4, 5-b] v v >-3--f ;v^;v) -7 x -;vr 
5;]>fjv|t^'j i;>-i-*;v^>mtert-rf-;v^^x;v (^©142) 
jk^®P33 (0.277 g> 1.30 ramol) 0>^nn^>W, tt£*7 (0.241 g, 0.86 
mmol) (0.345 mL, 6.02 ramol) JtMTLfZo 155HJL HJ > * v7fc3Ht** 

Sf7-HJ<7A (0.547 g, 2.58 mmol) ^iDx, MUX~30%~mWknVtz o 2 mol/LfcSMfcT- 

^ y _ ;V/ _- > V y^n^;i.^.-x;v^^Wt H H H-r^- fcl'i *K it&mU2 (0.243 g, 0. 
51 mmol, 59%) $:#/Co 
APCI-MS: m/z 464 [M + H] + 

X H NMR (CDCl 3 )5(ppm): 1.05-1.25 (m, 2H), 1.30 (t, J = 7.49 Hz, 3H) , 1.44 (s,9H) 
1.68-1.73 (m, 3H), 2.57 (s, 3H) , 2.60 (s, 3H) , 2.64-2.68 (m, 2H), 2. 78 (q, J = 
' 1 49 Hz, 2H), 2.97-2.99 (m, 2H) , 3.64 (s, 1H) , 4.06-4.11 (m, 2H) , 5.31 (s, 2H), 
6.47 (d, J = 8.44 Hz, 2H) , 6.84 (s, 1H) , 6.97 (d, J = 8.44 Hz, 2H) . 

mmm 9 1 ] 

[0 3 2 5] x 

4 _[4-(2-^^;V-5, 7-v> ^-3H-W 5 ^V[4, 5-b] M U v >-3-f ;v^f JV)7x^JV7. 

y ] ^ f - )\y feT ^ i; v > ( jb^tJ 143) 

|^|142 (0 338 g 0.71 mmol) (D 9 u u -fc )l> MW$L (3.0 mL) 1*4 mol/LialfcTRm 
ftfif^ift (2.0 mL) *Un£»"e305-IBI«^Lfeo MEIiL^fl Rffc«^»* 

2 mol/LjcBMU^ > V * A*»iTCpH*12i::PSEL;fco ^ n o A^30»tB U »)f 

h '^ 97 ^_ (^nn*)Vi : 2 m0 lAT>^-T-^^/-^iM=7: 1) till, 
# p, tt^H 9 9 - ^- ^ 4 V "/n tf;u^- -f £ - K * ■? <t^l4 

3 (43.2 mg, 0.11 mmol, 16%) £#/Co 
APCI-MS: m/z 364 [M + H] + 

: H NMR (CDCb)S(ppm): 1.12-1.24 (m, 2H) , 1.30 (t, J = 7. 55 Hz, 3H) , 1.63-1.76 ( 
m 3H) 2.55 (dd, J = 2.57, 12.10 Hz, 2H) , 2.60 (s, 3H) , 2.62 (s, 3H) , 2.80 (q, 
j'= 7 55 Hz, 2H), 2.95 (t, J = 12.10 Hz, 2H) , 3.06-3.10 (m, 2H) , 3.71 (s, 1H), 5 
.32 (s, 2H), 6.48 (d, J = 8. 62 Hz, 2H) , 6.87 (s, 1H) , 6.97 (d, J = 8.62 Hz, 2H) . 

mtm 9 2 1 

10 3 2 6 ] , ^ „ . rA 

1,4-vt^t^ tf n[4.5]f?-8--f^^f^ l4-(2-^f-^-5, 7-v^ f-;V-3H--f - 9 V L4, 
5lb] t°'Jy>-3-^;V^f^)7x-JV|7? > (^^144) 

^t?P7 (500 mg, 1.78 mmol) £1,2-^ n u*-9 V (13 mL) K««3-*t\ 0 "Ctrl, 
4-i^3^* [4. 5] 7** y-8-*n/jJ?T^7*H K (455 mg, 2.68 mmol) RV* Y V 7-te 
h ^ e/^c^k*^*"^ h V "7 A (755 mg, 3.56 mmol) £i)nx.> 0 < Cf3B#K*^ Lfco 2 

^ n ^ h '^v7^- (^m^^-;v:^^^> = i:i~i:o) till, » <b *l£ B flMfrS- 

v^f-;^-^^^MIHtU <b^-%144 (546 mg, 1.26 mmol, 70.5%) fc&fco 
APCI-MS: m/z 471 [M + H] + 

*H NMR (CDC1 3 )<J (ppm): 1.30 (t, J = 7.6 Hz, 3H) , 1.32 (m, 2H) , 1.47-1.59 (m, 3H) 
1 73-1.83 (m, 4H), 2.59 (s, 3H), 2.61 (s, 3H) , 2.80 (q, J = 7. 6 Hz, 2H) , 2.97 
(brd, J = 6.6 Hz, 2H), 3.71 (brs, 1H) , 3.94 (s, 4H) , 5.32 (s, 2H) , 6.47 (d, J = 
8.6 Hz, 2H), 6.86 (s, 1H) , 6.97 (d, J = 8.6 Hz, 2H) . 
[MMM 9 3 ] 
[ 0 3 2 7 ] 

2 _[4-(2-^^;V-5,7-v^ ^;V-3-(4-T 5 9^y^^)-3E-4 $ ?V\A, 5-b] fcf V -Jy-3-4 

mtE# 2005-3029045 
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;^f)V)7xi^7 5 7]T-fe h 7^ > (fl^tf 145) 
>ft^P7 (100 mg, 0.36 mmol) £THF (3.0 mL) fc»»U 2 "^ n ^ T * ^ ^ * 
(86 mg 0 43 mmol) A V M ;Vxf ;VT 5 > (0.125 mL, 0.72 mmol) 

^litT^tfc. SKI**. **in*.RJ£*#.itU #»^^t?3littffibJo * 

ij*W5A^n7h/?7-f- (A*t^ft*ifA' = i:3) -e#»L3to 
/;|g B H ^i^-^« a L, fl^»145 (69.8 mg, 0.18 mmol, 49%) £t#/io 
APCI-MS: m/z 399 [M + H] + 

*H NMR (CDCh) S (ppm): 1.30 (t, J = 7.6 Hz, 3H) , 2.60 s, 3H , 2.62 s, 3H , 2.8 
l(q, J = 7.55 Hz, 2H) , 4.57 (d, J = 8. 5 Hz, 2H) , 4.93 (s. 1H) 5.35 (s. 20. 6 6 
1 (d. J - 8.53 Hz, 2H), 6.88 (s, 1H) , 7.03 (d, J = 8. 5 Hz, 2H) , 7.49-7.53 (m, 2H 
), 7.59-7.65 (m, 2H) , 7.98-8.01 (m, 2H) . 

mmm 9 4 ] 

[03 ^ 8 ] 

4 _[4-(2-i^;V-5,7-v^^;V_3H-^ 5 ^/[4,5-b] If J V >-3->f 7x-=-^T 5 

y 1^ f-;v_l_(l_^ ^^tf^U V>-4-W ;V) tf^U ~>*> (jt^-%146) 

<fc#WU0 (100 mg, 0.28 mmol) ©^nni^iWi:, ?« (0.842 mL, 1.47 mno 
1) Sim-^^^-4-e^ 1 ; K> (0.638 mL, 0.53 mmol) £tJDx.^ 0 10flM£. hUT-feh 
^^ij^^ttf^i (0.134 g, 0.63 mmol) fcim Lfco 

7?- Jnn*;vl : 2 »i/L7V* = 7->^^»«=7 : 1) tlliU 

/;L ^x^ 7 y M y t'd liJVx-r ;Vt-Slt H B a fS - 1), ^^146 (44. 
2 mg, 0.093 mmol, 44%) fcWfco 
APCI-MS : m/z 475 [M + H] + 

*H NMR (CDCh) 5 (ppm): 1.27-1.38 (m, 2H) , 1.30 (t, J = 7.53 Hz, 30, ^f"^^ 

m. 6H), 1.90-1.98 (m, 3H) , 2.13-2.25 (m, 3H) , 2.25 s, 3H) 2.57 (s 3H) 2.60 ( 

s 3H) 2 79 (q, J = 7.53 Hz, 2H) , 2.90-2.98 (m, 6H) , 5.30 (s, 2H) , 6.46 (d, J = 
8.59 Hz, 2H), 6.81 (s, 1H) , 6.96 (d, J = 8.59 Hz, 2H) . 

mmn 9 5 1 

[ 0 3 2 9 ] 

4. [4 .(2-xf ;v-5, f-;V-3H--f 5 V V[4, 5-b] ^° U S> >-3->f T^V) 7x-;V75 
/]_l-(tf^i; ->'>_4_xf;v^;v#^.;v) tf^ij v> (-fb^Wl47) 

4k&®U0 (0.200 g, 0.55 mmol) £THF-DMF (1:4) (5.0 mL) fc»#U EDC (0.13 
8 0 72 mmol) , 1-K Ko^y^^/HJ 77-^X» (89.2 mg, 0.66 mmol) Xlh 
l-dert-^h^^* ^^-^) v^-4-*^ 5 ^^ (151 mg, 0.66 mmol) SriJlIx.. 

ISi:t»»t^o RS^tJ^7X^SnxTW^^;v^3HltttBL, 

W**?A^7h^7-f- (~*** :^m^^^ = i9:i) -efflSL, 4-[4-(2 
_i^;i/-5 ^;V-3H--f 5 ^[4, 5-b] tT'J ^>-3->f 7;V)7x-;V7 ^]-H 

l-(tert-^h^'>*^^-^)^^y v>-4-^#^^;v]H°^j ^ (0- 311 «» °- 54 
mmol, 98%) Srftfco 
APCI-MS: m/z 575 [M + H] + 

J HNMR (CDCh)* (ppm): 1-22 (t, J = 7.70 Hz, 3H) , 1.27-1.32 (m, 3H) , 1.45 (s, 9H 
) T65-1 73 (m, 5H)! 2.02-2.07 (m, 2H) , 2.56 (s, 3H) , 2.59 (s, 3H) , 2.73-2.84 
m' 4H) 2 81 (q, J = 7. 70 Hz, 2H) , 3.46 (m, 1H) , 4.07-4.15 (m, 4H) , 5.32 (s, 2H) 
,'6.49' (d, J = 8.44 Hz, 2H), 6.87 (s, 1H) , 6.97 (d, J = 8.44 Hz, 2H) . 

X Xfil-e#^^7^4-[4-(2-^^^-5,7-v^ ^;V-3H-^ 5 ^[4, 5-b] \L V V >-3-4 
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^ )V) 7 - )V T 5 J ] -1- [1- ( tert- 7 \ * v 7> * AO tf ^ V >-4- >f ^ * A/ A>] 
\£<*i)i?> (0 311 g 0.54 mmol) <D 9 n n * ;V A (5.0 mL) tc4 mol/LMiTkflt- 
IiHll^ ;W#?ft (2.o'mL) ^JO^m^lfl#f B 1«#L^o RIt-il^«:2 mol/L7KSHby- > 

«je»«l/So ft&tifctfftfciM vyDtr^i-T-A/Srira 

x.MHT-ei^^I#L, jghi&^Lfco «JE«*i-*ifc^J:«)^»147 (0.15 
3 g, 0.32 mmol, 60%) fcWfco 
APCI-MS: m/z 475 [M + H] + 

*H NMR (CDCl 3 )5(ppm): 1.28-1.33 (m, 2H), 1.30 (t, J = 7.48 Hz, 3H) , 1.65-1.73 ( 
m 6H), 1.65-1.73 (m, 6H) , 2.02-2.06 (m, 2H) , 2.57 (s, 3H) , 2.60 (s, 3H) , 2.57-2 
68 (m 3H) 2.79 (q, J = 7.48 Hz, 2H) , 3.01-3.16 (m, 4H) , 3.45 (s, 1H) , 5.31 (s 
, 2H),'6.49 (d, J = 8.44 Hz, 2H) , 6.84 (s, 1H) , 6.98 (d, J = 8.44 Hz, 2H) . 

mmm 9 6 ] 

[0 3 3 0] x 

4 _{[4-(2-^;V-5,7-v^;V-3H-^ 5 ^ V*[4, 5-b] t±° V ;Mf^)7x^^7 

5;]^f^|y^nA^fy> (jh^-t/148) 
^#%144 (488 mg, 1.12 mmol) £THF (7.4 mL) fc*#U 5% MM (3.7 mL) fcUDx. 

= 1 : 19) "C*SKL> W^tLfelW'fk^'** yxfjvx-f;V7)^ft^tt> lb«i48 ( 

360 mg, 0.922 mmol, 82.1%) £»/c 0 

APCI-MS: m/z 471 [M + H] + . 

X H NMR (CDCl 3 )*(ppm): 1.31 (t. J = 7. 6 Hz, 3H), 1.45 (m, 2H) , 1.97-2.18 (m, 3H 

) 2 26-2.46 (m, 4H) , 2.59 (s, 3H), 2.61 (s, 3H) , 2.81 (q, J = 7. 6 Hz, 2H) , 3.05 

(brd, J = 6.6 Hz, 2H) , 3.76 (brs, 1H) , 5.33 (s, 2H) , 6.50 (d, J = 8.4 Hz, 2H) , 
6.88 (s, 1H), 6.99 (d, J = 8.6 Hz, 2H) . 

mnm 9 7 i 

10 3 3 1 ] , _ 

(1,4-v*^* [4. 5] 7** -8-^ AO l4-(2-i^;V-5,7-v^^-;V-3H-f 5 ^V[4,5-b] 

tf'i; *;>_3_>f 7 x. — AO 75 > «b#®149) 

l,4-y^-^-9-^trn[4.5]7** >'-8-*>'*fflV», £Jfc0(92fcra*fcfcLT, ^^149 ( 

■J&^69%) 4r#fco 
APCI-MS: m/z 421 [M + H] + 

*H NMR (DMSO-de) 8 (ppm) : 1-22 (t, J = 7.4 Hz, 3H) , 1.32-1.58 (m, 4H) , 1.67 (m, 2 

H) 1 80 (m, 2H), 2.51 (6H, DMS0<7) tf- * * 9 v 7) , 2.78 (q, J = 7.4 Hz, 

2H) 3 24 (m, 1H) . 3.84 (s, 4H) , 5.23 (s, 2H) , 5.48 (brd, J = 8. 1 Hz, 1H) , 6.48 

(d,'j = 8.4 Hz, 2H), 6.90 (d, J = 8.4 Hz, 2H) , 6.92 (s, 1H) . 

mmm 9 8 ] 

[0 3 3 2] 

[4_(2-i^;V-5,7-v^^A>-3H-^ 5 V7[4, 5-b] tf 'J *J>-3-<{ ^)7x^V]-[4-( 

jb^-t/148 (110 mg, 0.282 mmol) Sri, 2-5>* n u * > (2.8 mL) ^Y#»U 
;v ^5i;y (0.625 mL, 0.563 mmol) 31 IT h V h * vTjcilHt* "7*T" h V «7 -A (11 
9 mg 0 563 mmol) £7Jn£, M.T4lSIH]«#Lfco K2 mol/LTKHMtT- h V -7 

*JE*ttU ^y'J*W7A7n7^77'f- (2 
mol/LT y^^-T-^^y' - n/#«e : * n n * ;V A = 1 : 19) "CfflM L fc„ # & titzit&m 
*THFl-»»U (68.7 mg, 0.592 mmol) OTHFM^TJtlx T£ CfcifcR* 

lb-^150 (137 mg, 0.194 mmol, 68.8%) £#^o 
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APCI-MS: m/z 475 [M + H] + 

*H NMR (DMSO-de ) S (ppm) : 0.82-1.22 (m, 1H), 1.22 (t, J = 7.4 Hz, 3H), 1.32-1.88 

(m, 8H), 2.23-2.90 (m, 22H), 5.24 (s, 2H), 6.42-6.50 (m, 2H) , 6.58 (s, 4H), 6.88 
-6.95 (m, 3H). 

immm 9 9 ] 

10 3 3 3 ] 

4- [4- (2- J- f - JU-5, 7- v p< f - ;k-3H- -f 5 ^ V [4, 5-b] tf »J v' >-3-^Mf fr)7x-jV7? 
y]v^n^^r^y^ (-ffc#*l5l) 

<b^Wl49*fflV>, $SJft0U48fcH»fcLT, («59%) «r#fc 0 

APCI-MS: m/z 377 [M + H] + 

X H NMR (CDCh ) S (ppm) : 1.31 (t, J = 7.5 Hz, 3H), 1.71 (m, 2H), 2.30 (m, 2H), 2.4 
4 (ra, 4H), 2.60 (s, 3H), 2.62 (s, 3H), 2.81 (q, J = 7. 5 Hz, 2H) , 3.59 (brs, 1H), 
3.70 (brs, 1H), 5.34 (s, 2H), 6.53 (d, J = 8.6 Hz, 2H), 6.87 (s, 1H) , 7.00 (d, 
J = 8. 6 Hz, 2H) . 

mmm 100] 

[ 0 3 3 4 ] 

trans-4-|[4-(2-^^;W5,7-v^f-^-3H--f 5 VV\A, 5-b] tf 'J y>-3-^Mf*)7x 
~;vt 5 S\**f-M -;v (^^152) 

l 5'A7A'?-f A (23.3 mg, 0.616 mmol) £THF (0.6 mL) U 0 "C 

-e^br;v5-^^ (41.1 mg, 0.308 mmol) mm (0.6 mL) »flK*Jnx.5*iai*4^Lfc 

o ^<D^ <b^l48 (60.0 mg, 0.154 mmol) <DTHF (1.4 mL) Wifc'&Mx-, 0 °C^0.5H# 
Wia^Lfco RJSfl^-%^2 mol/UcSMfc^ h U *J A*»»*Unit, ^J.^^T2iattffi 

fco v V fiV^fi 7A^n7 h 7 -r - (^^y-;v:^n n ^;i/A = i : 49) 

•eflHKU <b ft £ 1 ^ v ^ ;v ^ - x ;v 7)^ It H B H L > ik-&mib2 (vx#: 1-7 

>X#=15:85, 38.1 mg, 0.0971 mmol, 63.2%) %%fz 0 
APCI-MS: m/z 393 [M + H] + 

J H NMR (CDC Is) 8 (ppm): 1.02 (dq, J = 12.6, 2.6 Hz, 2X0.85H), 1.25 (m, 2X0. 85H) 
, 1.30 (t, J = 7.6 Hz, 3H), 1.42-1.78 (m, 8X0. 15H), 1.85 (brd, J = 12.6 Hz, 2X 
0.85H), 2.00 (brd, J = 12.6 Hz, 2X0.85H), 2.59 (s, 3H) , 2.61 (s, 3H), 2.80 (q, 
J = 7.6 Hz, 2H), 2.92 (d, J = 6.6 Hz, 2X0.85H), 2.97 (d, J = 6.1 Hz, 2X0. 15H), 
3.57 (m, 0.85H), 3.68 (m, 1H), 4.00 (m, 0.15H), 5.32 (s, 2H), 6.47 (d, J = 8.4 
Hz, 2H), 6.87 (s, 1H), 6.97 (d, J = 8.4 Hz, 2H) . 

mmw 10 1] 

10 3 3 5] 

4- i [4- (2- J- 7^ -5, 7- f-;V-3H-^ 5 ^/[4,5-b] tf V v>-3--f ;V^f;V)7x-^7 
5;]^ 7l7tFnt"7> (^^153) 

i\&$BYI (0.150 g, 0.54 mmol) <T> v ^ u n * 9 >f||:f b 9 V: K n \£ 9 >-4-* ;v 
*7)VfHF (98.2 mg, 0.86 mmol) (0. 010 mL, 0.17 mmol) in x. 2053*1$ » 

WLtzfe, h'JT-bh^y^^^ftF'J^A (0.343 g, 1.62 mmol) £inx. N S£ 

&§U Sg^y'M7->*7A^n7^ 7 7^ (AH^lS^fMll) 

^t/153 (82.8 mg, 0.22 mmol, 41%) £#7c 0 
APCI-MS: m/z 379 [M + H] + 

X H NMR (CDCh) S (ppm): 1.30 (t, J = 7.57 Hz, 3H) , 1.28-1. 41 (m, 2H) , 1.65-1.69 (m 
, 2H), 1.69-1.76 (m, 1H), 2.60 (s, 3H), 2.62 (s, 3H), 2.81 (q, J = 7. 57 Hz, 2H), 
2.97-2.99 (m, 2H), 3.32-3.41 (m, 2H) , 3.71 (s, 1H), 3.95-4.00 (m, 2H), 5.32 (s, 
2H), 6.49 (d, J = 8.51 Hz, 2H), 6.87 (s, 1H), 6.98 (d, J = 8.51 Hz, 2H). 
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mmm 102] 

[0 3 3 6] 

4_[4-(2-^^;V-5, 7-v ^ ^;V-3H--f 5 ^/[4, 5-b] tf 'J v >-3-4 f^) 7x-^7^ 
y ]^ ^;v-1-(4-t- h y n Kn tf 9—^) t°^V v> (41^^154) 

lb£-%143 (0.166 g, 0.44 mmol) ©y^nnxntiCSI (0. 176 mL, 3.08 mmol 
) 25.(^7- h 9 t Fo-4-t°^y > (0.224 mL, 2.42 mmol) £ jfjnx.20^ W L 7^£> h 'J 
T-fe > ^v'tR*^* *7*^~ h'J f A (0.345 g, 1.63 mmol) ^tlPxMrm^^dl^ L/c 0 
SJS^t/ ^mol^M^ h V * ATfc^fS^Jnx. ^ n o * ;v A t?30ttffi L/c 0 

(^nn*W : 2 mol/LT>^~y-;< *y-;WM=7 : 1) «L/; 

154 (44.2 mg, 0.093 mmol, 44%) £#fc 0 
APCI-MS: m/z 462 [M + H] + 

1 H NMR (CDCh) d (ppm): 1.24-1.33 (a, 2H), 1.30 (t, J = 7.52 Hz, 3H) , 1.53-1.66 ( 
m, 2H), 1.74-1.80 (m, 5H) , 2.13-2.25 (m, 2H) , 2.47 (s, 1H) , 2.60 (s, 3H) , 2.62 ( 
s 3H), 2.79 (q, J = 7.52 Hz, 2H) , 2.97-3.00 (m, 4H) , 3.32-3.40 (m, 2H) , 3.71 (s 
,'lH),'3.99-4.04 (m, 2H) , 5.32 (s, 2H) , 6.47 (d, J = 8.62 Hz, 2H) , 6.87 (s, 1H) , 
6.97 (d, J = 8.62 Hz, 2H) . 

mmm 103] 

[0 3 3 7] 

4 _ [ 4 _ (2-xf ;V-5, 7- V * ^ ^-3H- 4 5 V V [4, 5-b] t? U v >-3--f ^)7xx;>75 

4b^P7 (0.150 g, 0.54 mmol) Ov^nn^ ^ >?#Ii:r F 7 t > (0 

.075 mL, 0.81 mmol) RXmWt (0.216 mL, 3.78 mmol) £2jnx.30#W*3$Lfc^ MJ 
T-b h ^ h U ^ A (0.343 g, 1. 62 mmol) fcftnx., ^©."C^^SI^b^o 
KmU^^i molATfc^kf- b U * A7jcM&trax.RJ&£#Jl: U n n ^ * ^T?3® 

^ A ^ n ^ h yy? j _ (✓s^-ij-y : |^^x:^;V = l : 1) t«ISL/:o Wfc*L;fc*th§i 
y ^ y tf;vx.-x;v^^S : lt H H Hi-^ £ t ia *Mfr&Wl55 (53.0 mg, 

0.15 mmol, 27%) £#7c 0 
APCI-MS: m/z 365 [M + H] + 

: H NMR (CDCh) 3 (ppm) : 1.30 (t, J = 7.49 Hz, 3H) , 1.41-1.49 (m, 2H) , 1.95-1.99 ( 
m, 2H), 2.57 (s, 3H) , 2.59 (s, 3H) , 2.79 (q, J = 7.49 Hz, 2H) , 3.42-3.46 (m, 4H) 
, 3.92-3.97 (m, 2H), 5.31 (s, 2H) , 6.49 (d, J = 8. 62 Hz, 2H) , 6.84 (s, 1H) , 6.97 
(d, J = 8. 62 Hz, 2H) . 

immm 104] 

[0 3 3 8] 

4- [4- (2-1-5^-5,7-^ ^;V-3H-4 5 ^V*[4, 5-b] t? V v ^-3-4 ;V)7x-iV7 5 

yj^f^Kl-^f^xfiV) tf^ij v> (^^156) 

fc&®U3 (0.150 g, 0.40 mmol) <D*.? J -^MKT-fe > > (0. 029 mL, 0.40 mmol 
) 25.^t- b 9 4 V^n^Vf^ ^ (0. 149 mL, 0.50 mmol) fcJllxfco 1B#W^ ~> T > 
IfcTfcSHfc*?*^ > V (17 mg, 0.27 mmol) * Jn^rm^l^&M 2 Liz 0 

* in x. * n o * ;v A -C30 ffl ffi L fco t«i * fffi«M^ ^ 5 * it & 

. jfcJEifcNSLfco ^^^^^^^Aynvf^^?^- (^nn*;VA : 2 mol/L 

r y^-T-* *7-;HM=i9 : D tiiL/: 0 H^ti^^x^y-^-y-fv 

7°n tf ;V^-r-;V^^SI§H H H-r^) - £ •Mfr&*&156 (21.5 mg, 0.051 mmol, 13%) 
APCI-MS: m/z 420 [M + H] + 

*H NMR (CDCh) $ (ppm): 1.07 (d, J = 6.61 Hz, 2H) , 1.30 (t, J = 7. 53 Hz, 3H) , 1.3 
8-1.45 (m,2H), 1.53-1.63 (m, 6H) , 1.76-1.80 (m, 3H) , 2.12-2.20 (m, 2H) , 2.60 (s, 
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3H), 2.61 (s, 3H), 2.80 (q, J = 7. 53 Hz, 2H) , 2.93-2.98 (m, 6H) 5.32 (s, 2H) , 
6 47 (d, J = 8.59 Hz, 2H) , 6.87 (s, Ifl). 6.97 (d. J = 8. 59 Hz, 2H) . 
\%wk 10 5] 

4-[L 0 (2 3 5 3 ,7 9 A U **-*-3H-4 5 r/[4,5-b]^J j;y^^^)7x^7^]> 
f- )\> tf ^ 'J v > Wk^-Wl57) 

X ^WP33 (1 44 g, 6.77 mmol) C^nn>r/*«IC, <b*WPH (1.20 g. 4 51 

Jo X™« (0.074 1.35-od f*^j?;^^ 

ft*^ft>y>A (2.86 g, 13.5 mmol) **Di, Sfitl.5P|l*#L^ 

5 ^ vl4, 5-b] e i; v *-3-f )Mf;v)7x^v7^]^^^yy ✓»t 

e r t-7'f)ViXf JV (1.60 g, 3.45 mmol, 77%) *#^o 

APCI-MS: m/z 464 [M + H] + . , 

: H NMR (CDCU) 5 (ppm) ■ 1.06-1.26 BO, 1.45 (s 9H), .63-1.75 m, H , 2.5 
, 3H) 2 60 (s 6H), 2.60-2.71 (m, 2H), 2.97-2.99 (m, 2H). 3.74 (s, 1H). 4.09-4 

li t, 2H) 5 30 (i! 2H). 6.47 (d, J - 8.59 Hz, 2H), 6.87 (s, 1H). 6.97 (d, J . 

8.59 Hz, 2H). 

X Stl-C# h *L*4-[4-(2, 5, 7- > «J > **-3H-f 5 ^/[4. 5-b] * U * ^ 
^ll^A^l^^^V v^-l-^^^>mtert-^;V^-^x;V (1.53 g, 3.31 mm 

57 (1.20 g, 3.3 mmol, 99%) £#fco 

APCI-MS: m/z 364 [M + H] + . 

X H NMR (CDCb) 8 (ppm) : 1.12-1.24 (m, 2H , 1.60- .76 m, 3H , 1. 8 (m, 2H) , 2 50 

(s 3H), 2.58-2.62 (m, 2H) , 2.60 (s, 6H) , 2.93-2.98 (m, 2H) . 3. 06-3. 11 (m ZH) . 

5 30 (8. 2H), 6.49 (d, J = 8. 58 Hz, 2H) , 6.87 (s, 1H) , 7.02 (d, J = 8.58 Hz). 
[HJfefll 10 6] 

4 [L°(2 3 5 4 7- h V > **-3H-4 5 r*SU. 5-b] If U V >-3-4 7 ^ TS;];1 

^;V-l-(4-^ b 9 Fn^^)^;j v> M**!*) _ fc Fn4 .^ ; 



^^157 (0.250 g, 0.69 mmol) m,2-v^nnxr/fl 

> (0 096 mL 1 04 mmol) *iffliU5tfW*#Lfc!IL >-;T*h*^*9*t> 
(0 4^9 g 2." mmol) *lPiL*»-C5lH«WL*:. R(B»^2 molAT^b 

!w ^ V^;vx - f ^ ( : ^ M158 (0.166 g, 0.37 mmol, 

54%) *r#fco 

APCI-MS: m/z 448 [M + H] + , , 

: H NMR (CDCh) 8 (ppm) : 1.24-1.36 (m 2H). 1 62-1.65 m 3H), 1.72-1 76 (m 4H), 
2.08-2.16 (m, 2H) , 2.41-2.50 (m, 1H) , 2.50 (s, 3H) , 2.60 (s 6H) , 2-95-2.99 m, 
4H) 3 32-3.40 (m, 2H) , 3.72 (s, 1H) , 3.99-4.04 (m, 2H), 5.30 (s, 2H) , 6.48 (d, 
J ='8.59 Hz, 2H), 6.87 (s, 1H) , 6.99 (d, J = 8.59 Hz). 
10 7] 
[0 3 4 1 ] 
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4-[4-(2, 5, 7- b y * *-*-3H-4 5 ^/[4, 5-b] * V v >-3->f iV)7x-JV7$ 7]^ 

^ ;v e ^ V v > (^t»159) 

X f ^*P37 (0 50 g 1 88 mmol) OTHF-DMFW (1 : D (6-0 mL) i'EDC (0.468 g. 
2 44^01) tl Fu^>y-h'JTy--;W]c» (0.305 g, 2.26 mmol) 
f;Hi^^r/4-*;^^i«f (0-406 g, 2.26 mmol) M^UWmmW 

*iti[4 (2^,7- i- .j ***-m-r ? r-/M.wo « »^ *^*>" sw 

5 K] (0.596 g, 1.52 mmol, 81%) £#fco 

APCI-MS: m/z 392 [M + H] + m 

*H NMR (CDCh) 5 (ppm) : 1.86-2.01 (m, 2H), 2.15-2.21 (m, H) 2.27 (s. 3H) 2^46 

(8. 3H). 2.59 (s. 3H). 2.61 (s, 3H) , 2.89-2.94 (m 2H) 5.39 (s 2H 6.89 (s, 1 

H), 7.09 (d. J = 8.59 Hz, 2H), 7.30 (s, 1H) , 7.43 (d, J = 8. 59 Hz, 2H) . 

^=f>#H*T, *tMfc'Jf^7^^A (77.4 mg, 2^4 mmol) ^HF« (3 
n m n ro rt=M7*5-^ (0. 136 g, 1.02 mmol) OTHF« (2.5 mL) «r*T 
L *t X*.*.l£! XS1^# * ft*!- , * * ^ U *# >m[4-(2, 5, 7- h 

,H f , v 3H -^yv*[4,5-b]^ v^-3-^V^^)7^~;VT^ b] (1.53 g, 3.31m 
mol) (3.0 mL) **TL*#*in*.fc- 0 ^15fr«»#L*:*. 

S2wu*ra«W moi™^ b U 

^ ^ a £ i ^ y _ ;v - v -f V 7° O fc? ;V i - T if h Btt ift^ & - * ^ * f 1 & n W 1M 
(44 3 mg, 0.12 mmol, 23%) £#7^o 

S S ic^3)?(t; H L 6 -1.39 (m, 2H) 1.49-1.53 (m, 1H) 1.72 ,94 (m, 3H) 
2.26 (s, 3H), 2.50 (s, 3H) , 2.60 (s, 6H) , 2.84-2.88 m, 2H) 2.97 s 2H) 3.71 
(s, 2H), 5.30 (s, 2H), 6.49 (d, J = 8.34 Hz, 2H) , 6.87 (s, 1H) , 6.97 (d, J = 8.3 
4 Hz, 2H) . 
[mm 10 8] 

4-[4-(2 3 1 7-\ U * **-3H->f 5 [4, 5-b] M V v >-3-f WfiV)7x^7^]^ 

ft#»157 (0.250 g, 0.69 mmol) (01,2-^nnx^» t^i^^Y 
> (0 128 mL 1 04 mmol) «rlPiL20*W«»L*:lfc. b yT*KV*fft*9*tJ 
£*A (0 ^9 g 2." mmol) tUP*.m-C4I»H«J* L*. Kfia*££2 mol/L7Wb 

A • 2 mol/LT>^-T-^ ^-;W«=19 : 1) T?*SS!IU #<b*Lfc£f HH *-*.* ^ ^ 
_^ ;yoe)Vx-f;VHff»^^:^)M 160 (0.139 g, 0.30 mmol, 

44%) *#^o 

APCI-MS: m/z 461 [M + H] + , * 

VrNMR (CDCl 3 )^(ppm): 1.22-1.37 (m, 2H) , 1.55-1.68 (m, 4H), L 74-1 79 m, 8H , 
1.88-1.96 (m, HO. 2.13-2.22 (m, 2H) , 2.28 (s, 3H) , 2 50 (s 3H) 2.60 s 3H) 
2.90-2.96 (m, 6H) , 3.72 (s, 1H) , 5.30 (s, 2H) , 6.47 (d, J = 8.51 Hz, 2H) , 6.87 ( 
s, 1H), 6.99 (d, J = 8.51 Hz, 2H) . 
10 9] 
[0 3 4 3 ] 
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4-[4-(2,5,7- r U ^^;V-3H-^ 5 ^V*[4, 5-b] M V 5? ^-3-^ /U* t^) ~7 i-^T 5 7 ] ^ 

lk^-%157 (0.350 g, 0.97 mmol) (7)l,2-y^nax^i*i:7^ f > (0. 106 mL, 1 
.46mmol) *m20#W*B i Lfc«, h'J 7*>*'>**ft*f*t f'^A (0 \ 61 ^' 
2 91 mmol) fcJjn^ST'&fltfffc^Lfco RJfc«£-»fc2 mol/L7Km^^ h U ^ AtK*» 

£in x ^ * n □ * ? y t?3ia«i ffl u , «/i * m&wst"* r * ~> * a -c ssi* s * « 

gj|||L/: 0 5iaE*'> V (^nn*W:2 mol/LT >-=&-T 

-^^/-;v«=l9: 1) t«SL, v/nif;vi- 
f^*^SIS H B B tSi hCl •? <fc-6-Wl61 (0.205 g, 0.51mmol, 52%) fcflfco 
APCI-MS: m/z 406 [M + H] + 

*HNMR (CDCl 3 )<5(ppm): 1-03 (d, J = 6.60 Hz, 6H) , 1.28-1.33 (m, 2H) , 1.51-1.56 ( 
m 1H) 1.74-1.78 (m, 2H) , 2.07-2.14 (m, 2H) , 2.50 (s, 3H) , 2.60 (s, 6H) , 2.66-2. 
73 (m 1H) 2.87-2.91 (m, 2H) , 2.95-2.99 (m, 2H) , 3.71-3.72 (m,lH), 5.30 (s, 2H) 
, 6.48 (d, J = 8.53 Hz, 2H) , 6.87 (s, 1H) , 6.99 (d, J = 8. 53 Hz). 
[KEifefll 110] 

[0344] . 

trans-4- l4-[2-( 7 9 >-2--f *)-5. 7-v ^ ^ /U-3H--f 5 ^ V[4, 5-b] V v >-3->f * 
;v]7x^;l'7?/h>7nA^t>*;v^>®(2-*^* , J/^^)T5 K (jb#»162 

} 4t£-%P29 (75.0 mg, 0.158 mmol) Sffl-(2-75 7xf )1/)^JV*'J > (0.032 mL, 0. 
244 mmol) fcfflV>. ^tdft|f|69fcra*^ffiCT, tt^l62 (83.6 mg, 95%) *#/c 0 
ESI-MS: m/z 557 [M + H] + 

l H NMR (CDCls) 8 (ppm): 1.08 (da, J = 2.4, 14.0 Hz, 2H) , 1.58 (dq, J = 2.6, 15.3 
Hz, 2H), 1.91 (brd, J = 12. 9 Hz, 2H) , 2.06 (tt, J = 3. 5, 12.0 Hz, 1H) 2.14 (br 

d J = 11 9 2H), 2.42-2.48 (m, 6H), 2.61 (s, 3H) , 2.66 (s, 3H) , 3.18 (m, 1H) , 3 
33 (q J = 5.6 Hz, 2H) , 3.67-3.81 (m, 4H) , 5.63 (s, 2H) , 6.02 (brs, 1H) , 6.43 ( 

d J = 8.6 Hz, 2H), 6.51 (dd, J = 1.7, 3.5 Hz, 1H) , 6.95 (d, J = 8.6 Hz, 2H) , 6. 

97 (d, J = 3.5 Hz, 1H), 6.96 (s, 1H) , 7.60 (d, J = 1.3 Hz, 1H) . 

mmm mi 

traL°4 3 -H-[2-(-7 9>-2-^;v)-5,7-v^^;V-3H-^ 5 ^/[4, 5-b] fcf U y>-3-^>f 
;v]7x^jV7 5 S\ i/^n^^-9->*;v^>m(4-^^;Vtf^9^>-l--r^)T^ K «C 

-^•^163) 

" tt^P29 (75.0 mg, 0.158 mmol) Srfflv^ ^69 1 Rtt^ttKt, <k^»163 (8 
3.2 mg, 100%) fctffco 
ESI-MS: m/z 527 [M + H] + 

*H NMR (CDCls) <5 (ppm): 1.08 (brq, J = 11.4 Hz, 2H) , 1.65 (brq, J = 13.2 Hz, 2H) 
1 76 (brd, J = 10.9 Hz, 2H) , 2.14 (brd, J = 10.7, 2H) , 2.29 (s, 3H) , 2.60 (s, 

3H) 2.65 (s, 3H), 2.36-2.43 (m, 5H) , 3.19 (m, 1H), 3.48 (brs, 2H) , 3.61 (brs, 2 

H) 5.63 (s, 2H), 6.42 (d, J = 8.4 Hz, 2H) , 6.50 (dd, J = 1.7. 3.3 Hz, 1H) , 6.91 
(s, 1H), 6.95 (d, J = 3.1 Hz, 1H) , 6.97 (d, J = 8.3 Hz, 2H) , 7.59 (d, J = 1.5 H 

z, 1H). 
imiMM 112] 
[0 3 4 6] 

4 _[4_(2-^;V-7-^JV-3H-^ 5 ^V[4,5-b]VfU v>-3--f W^)7x-)V7^] 
^if w-i-ib frtfyftttert-'mi'^Xr- Hb^/164) 

<fc^-WP33 (0.810 g, 3.80 mmol) «y^nn^7iti:, ft&®?35 (0.809 g, 3.0 
4 mmol) *lm;tl5#m*#Lfcfc, h'J 7* h*'>*«ft*ftt -)A (1.93 g, 9. 
12 mmol) *inx.m^2B#Hm#L7^o RJ£?I#%K2 mol/UcBMtf- Y V 

tBSE# 2005-3029045 
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1:2) -CflMKU -ft-fr*164 (1.44 g, 3.04 mmol, 100%) £#fc 0 
APCI-MS: m/z 464 [M + H] + 

*H NMR (CDCls) a (ppm) : 1.12-1.16 (m, 2H), 1.33 (t, J = 7.49 Hz, 3H), 1.45 (s, 9H 
), 1.66-1.73 (m. 3H), 2.62-2.71 (m, 2H), 2.67 (s, 3H), 2.87 (q, J = 7.49 Hz, 2H) 
, 2.96-2.98 (m, 2H), 4.09 (s, 1H), 5.35 (s, 2H), 6.48 (d, J = 8. 44 Hz, 2H), 6.98 
(d, J = 8.44 Hz, 2H), 7.00 (d, J = 5. 14 Hz, 1H), 8.21 (d, J = 5. 14 Hz, 1H) . 

mmm 113] 

[ 0 3 4 7] 

4_[4_(2-^^;i/_7-^^;V-3H--f 5 / V*[4, 5-b] t' 'J y >--3^ ;M f JV) 7 x 5 S] 

* tf ^ 'J v > (-ffc-g-t/165) 

^-6*164 (1.44 g, 3.04 mmol) O^hd^WM (15 bL) C4 mol/L*a-fb*^-I^ 
(7.0 mL) ^in£M-e2B#P^WL^ 0 SO»£«2 mol/LyXIMt^ h 'J 
^A*»j»-CpH*12t*iiaEL, ^nn*Wt«31itl5Lf; 0 tll^l«-7^^v 

«EE*»U -ffc-e-»165 (1.03 g, 2.84 mmol, 93%) ^%tz 0 
APCI-MS: m/z 364 [M + H] + 

*H NMR (CDCh) (5 (ppm) : 1.12-1.23 (m, 2H), 1.33 (t, J = 7. 57 Hz, 3H), 1.62-1.71 ( 
m, 4H), 2.53-2.62 (m, 2H), 2.67(m, 3H), 2.86 (q. J = 7. 57 Hz, 2H), 2.95-2.97 (m, 

2H), 3.06-3.10 (m, 2H) , 3.72 (s, 1H), 5.35 (s, 2H), 6.73 (d, J =8.59 Hz, 2H), 

6.97-7.00 (m, 3H), 8.20 (d, J = 4.95 Hz, 1H). 

immm 114] 

[0 3 4 8] 

4_[4.(2-xf;V-7-^ ^fr-ZH-j § ^y*[4, 5-b] tT 'J v >-3--f /u * ^;V) 7x-;V757] 
f-A-tf/^i; *;>_4_yf /u) v> (fb^t/166) 
(0.250 g, 0.69 mmol) ©1,2-y ^ nnx^ >§t (3.5 mL) fc, i-jt^ju- 
K> (0.128 mL, 1.04 mmol) «rftjA20^H«^Lfe^ h'J7*h + y*M 
*7ttf'J^A (0.439 g, 2.07 mmol) *in;i£»"?4l$IHI*# Lfco £J£?1^%K2 m 

(^on*M : 2 mol/LT>^-T-^ ^7-^1=19 : l) TJfiMSU WbtLfclSS 
tx^/-^-j;>f v7u\£)\>x.-7-)Vfrh¥tffcMi-f2>Z-k\z£ 0^*166 (0.172 g, 0 
.37 mmol, 54%) £#fc 0 
APCI-MS: m/z 461 [M + H] + 

J H NMR (CDCls) § (ppm): 1.25-1.29 (m, 2H), 1.33 (t, J = 7.60 Hz, 3H), 1.57-1.62 ( 
m, 3H), 1.73-1.77 (m, 4H), 2.12-2.20 (m, 3H) , 2.25 (s, 3H), 2.67 (s, 6H), 2.86 ( 
q, J = 7.60 Hz, 2H), 2.87-2.98 (m, 6H), 3.69-3.73 (m, 1H), 5.35 (s, 2H), 6.47 (d 
, J = 8.44 Hz, 2H), 7.00 (d, J = 4.86 Hz, 1H), 8.20 (d, J = 4.86 Hz, 1H). 

[0 3 4 9] 

[in i ] it^m3(DLPcm^MMm^m^m^n^ ^mmm^^-rm^^ ^> o 
im 2 ] 4k&mi<ni2m%^MMi*^mMfcMir&mmm*mirwx-$>z> 0 
m 3 ] it&mu8<Dijpcm%M^ttft^9:mi~Mir&nmftm*Ktmx-&2>o 

[0 3 5 0] 

### : P <o.oooi mmnm^mmmmi-it ; Aspin-weich test) 

* * * : p=0.0005 Uk&%53&^<DmnMM%£H}k ; Student' s t-test) 
XXX : p<0.0001 (mi±m$M^mmfWMttS£ ; Aspin-welch test) 

+ + : p=0.0024 Uk&mSl&5-m<Dm&HmWMik ; Student' s t-test) 
b b b :p=0.0009 (mmmM<ommimmiit ; Aspin-welch test) 

ffiIE#2 005-3029045 
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t t • P=0 0038 UK&mm&&&(Om&ttm&tt}t ; Student' s t-test) 

1 1 1 • p=o 0004 (mmimmommimmitt, ; Aspm-weicn test) 

&&& : p=0 0009 {it^mim^m<Dmmmmn^ ; Aspin-welch test 
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